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Yoreword

It is with great pleasure and a sense of privilege that I present the Annual Report of CSIR-NIIST
for the period 2023-24. This report encapsulates our progress, achievements, and innovations over
the past year, highlighting our commitment to excellence in a rapidly evolving interdisciplinary
research landscape.

In the year 2023-24, CSIR-NIIST has made remarkable strides in advancing science, technology,
and human resource development. This progress has been made possible through the support of all
our stakeholders namely central and state government agencies, industry partners, educational
institutions. Our dedication to excellence is evident in our high-impact research publications,
patents, and pioneering projects.

The year 2023-24 saw the successful implementation of various projects under CSIR's NCP (Niche
Creating Projects), FBR (Focused Basic Research), FTT (Fast Track Translational), FTC (Fast Track
Commercialization), and mission mode schemes, These projects spanned several themes, including
Mining, Minerals, Metals and Materials; Chemicals (including leather and petrochemicals); Energy
(conventional and non-conventional) and Energy devices; Ecology, Environment, Earth Sciences and
Water; Agriculture, Nutrition and Biotechnology; and Healthcare. We also secured a significant
number of grant-in-aid projects supported by various funding agencies and ministries,

In line with our vision to extend our scientific and technological advancements, CSIR-MIIST
organized industry-connect programs to foster engagement with the industrial sector and form new
partnerships. These Interactions provided valuable insights into industrial needs, leading to several
MolUs and agreements. Furthermore, there was a notable increase in technology transfer, sponsored
and consultancy projects to our industrial clients during this period.

There have been impressive increases in several financial metrics related to CSIR-NIIST over the
past year. The CSIR RA&D budget saw a substantial increase of 173% compared to previous years,
This indicates a significant boost in the resources allocated for research and development activities,
There was a remarkable increase of 188% in ECF (External Commercial Funding) generation, rising
from F10.48 crores (1048 lakhs) in 2022-23 to F19.67 crores (1967 lakhs) in 2023-24. The LRF
(Long-term Research Funding) also saw a considerable rise of 151%, increasing from ¥239 crores in
2022-23 to ¥362 crores in 2023-24,
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At the forefront of innovation-driven research, CSIR-NIIST has addressed critical environmental,
health, and technological challenges. Our notable achievements include the development of
bicdegradable cutlery and vegan leather from agricultural biomass to combat environmental issues,
pioneering efforts in biomedical waste management with a dual disinfection-solidification system,
advancements in cancer diagnostics using SERS and UV photodetection technologies, bio hydrogen
generation, building integrated photovoltaics, agrivoltaics, indoor light harvesting unit, onsite water
treatment unit etc. We have also made significant progress in enzyme technology for biofuel
production, solid-state fermentation, printed electronics for thermal wear, biodegradable coir-geo
composites, and the enhancement of automotive air compressors with advanced alloys.

As a NABET accredited, Category A consultant organization, we excel in conducting Environmental
Impact Assessment Studies (EIA). Our Testing and Analysis Laboratory is NABL accredited,
specializing in the analysis of water, wastewater, dioxins, furans, and Poly Chlorinated Biphenyls
(PCBs).

According to the Global Innovation Index 2023, India ranks 40th among 132 economles and leads
in the lower-middle income group and Central and Southern Asia. Recognizing the importance of
adapting to the dynamic start-up ecosystem, we established the Innovation Center at CSIR-NIIST.
This center aims to create an inclusive ecosystem for developing and translating scientific and
technical knowledge Into innovations and commercial ventures, Our goal is to position CSIR-NIIST as
the leading innovation hub in the country for translational R&D, incubation, knowledge-based
entrepreneurship, and market-oriented business strategies. The Innovation Center will focus on
strategic evaluation, protection, licensing, and technology transfer to support start-ups and
early-stage companies.

Furthermore, CSIR-NIIST has been designated as a MNational Reference Laboratory (MRL) for
contaminants (Heavy metals, PCBs, Dioxins, and process-generated contaminants) by FSSAL We
also received the Best Innovation in Textiles award from Peta India for developing vegan leather from
agricultural waste,

Under the Human Resource and Academic Division, Jigyaasa, and Skill Development initiatives, we
have made substantial efforts to engage with young minds and foster scientific curiosity. We
celebrated various events, including Skill Development Programs, Science Day, Technology Day,
CSIR Foundation Day, and CSIR-NIIST Foundation Day, which recelved enthusiastic participation
from industries, academia, and the public.

I extend my heartfelt thanks to everyone at CSIR-MNIIST for their unwavering dedication and
support. I also express my gratitude to CSIR, the central and state governments, public and private
sector stakeholders, our clients, well-wishers, and the media for their contributions in transforming
CSIR-NIIST into a vibrant organization. We remain committed to achieving even greater milestones
in the future.

A special word of appreciation goes to the Director General of CSIR, the CSIR Headguarters, and
RC members for their wholehearted support.

Dr. C. Anandharamakrishnan
Director, CSIR-NIIST
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Significant Achievements 2023-2024

In 2023-24, CSIR-NIIST made significant strides in science, technology, and human resource
development, thanks to significant contributions from stakeholders such as central and state
government agencies, educational institutions, and both public and private sectors. CSIR-
NIIST's commitment to excellence is evident in its top-notch research publications, patents, and
innovative research projects.

During this period, CSIR-NIIST oversaw a diverse portfolio of 181 projects funded by various
agencies. Furthermore, the year saw the successful initiation of 27 CSIR projects spanning
different themes under the CSIR mandate. The research output comprised 319 publications, 31
PhD theses, and a notable patent portfolio.

The Institute is at the forefront of innovation-driven interdisciplinary research, leading the way
in addressing pressing environmental, health, and technological issues. The Agro Processing and
Technology Division has developed biodegradable cutlery from agricultural biomass to address
environmental concerns. The Chemical Sciences and Technology Division is at the forefront of
cancer diagnostics with SERS and UV photodetection technologies. The Centre for Sustainable
Energy Technologies has pioneered biomedical waste management with a dual disinfection-
solidification system. The Environmental Technology Division monitors and records the pollutants
and industrial odors, thus influencing emission guidelines. The Microbial Processes and Technology
Division is advancing enzyme technology for biofuel and solid-state fermentation. The Materials
Science and Technology Division is leading the way in printed electronics for thermal wear,
biodegradable coir-geoc composites, and improving automotive air compressors with advanced
alloys.

With a vision to extend the reach of our scientific and technological advancements to a broader
audience, including industry, CSIR-MNIIST organized 11 industry-connect programs, facilitating
direct engagement with the industrial fraternity and forging new partnerships. The interactions
offered wvaluable insights into industrial needs and have led to several MolUs and agreements.
Additionally, we observed a substantial increase in the transfer of technologies to our industrial
clients during the year.

Under the auspice of the Human Resource and Academic Division, Jigyaasa, and Skill Development
initiative, substantial efforts have been made to carry out outreach programs and to inculcate
scientific temperament in young minds. To enhance the skills across different domains, CSIR-
MIIST conducted 21 short-term courses, benefitting about 1100 students.

Against this backdrop, the Annual Report unfolds the breakthroughs, achievements, and forward
leaps made by CSIR-MIIST in the fiscal year 2023-24, illuminating the path of innovation and
progress.
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Success Stories
i
- Biodegradable Cutlery from Agricultural Biomass #

The pervasive use of single-use
plastics has sparked: major
environmental crises,” polluting
oceans and endanggering wildlife.
The menace of single-use plastic
cutlery exacerbates this issue due
to its high  -littering potential,
prompting global bans, including
India. Imn response, CSIR-MNIIST
hasforged innovative technologies
using agricultural biomass—rice
straw, wheat straw, coconut
sheHs, sugarcane bagasse, and
banana stems—to craft
biocdegradable cutlery. With
plates, bowls, spoons, forks,
knives, and containers, our wide
range of products helps to provide

— ' : a sustainable alternative. They
are biodegradable, microwave-safe, and suitable for'hot and cold foods. After use, they can be
safely recycled as animal feed, minimizing agricyltural waste. These eco-friendly solutions are
poised for adoption across diverse sectors: railwpy stations, airports, shopping malls, IT parks,
amusement parks, school and office canteens, restaurants, bakeries, street food vendors,
hospitals, and tourist centers. CSIR-MIIST's bi_édegradahle technology has made a significant
commercial impact, with 21 industries adoptin,p it nationwide. Processing plants, ranging from
500kg to 2000lkg per day capacity, have been pommissioned across India, facilitating successful
product commercialization. These ecu—fr‘ienﬁtﬁlalternativea have garnered national acclaim and
were showcased at G20 events. Adopting #his affordable technology could entrust positive
environmental change by providing scalable ‘éﬂiutiﬂns that foster a circular economy and reduce

reliance on non-biodegradable materials. i

Plant-Based Substitutes for Animal*i?nd Synthetic Leather

CSIR-NIIST has innovated sustainable farternatives to traditional leather, addressing the
environmental impacts of both animal ahd synthetic leather production. We have developed
plant-based leafi:her that reduces reliancl on toxic chemicals and animal slaughter by utilizing
agricultural. regidues such as sugarcané bagasse, pineapple leaves, and banana stems. This
approach not;only mitigates envimnfnental harm but also repurposes agricultural waste
effectively. The plant-based leather ig biodegradable, cruelty-free, and suitable for diverse
applications, including footwear, bags, Bnd accessories. CSIR-NIIST has successfully transferrad
this tec 'no]qﬁy to ten industries in Ingia, with the first commercial plant recently commissioned
in Pune; 'Their products, ranging from fashion items like bags, purses, and jackets to shoes and
sandalrsi', ha e gained recognition for,their sustainability.
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Aligned with initiatives lik.e ||Make
in India and Atmanirbhar éﬁarat,
this innovation promotes® rural
-development and craates
employment opportunities while
supporting a circular economy. By
replacing traditional leather with
plant-based alternatives, CSIR-
MIIST champions resource
efficiency and environmental
sustainability.

Plant-based meat analogs

Current food production practices
are largely unsustainable due
to dependence on industrialized
livestock farming and
monocropping. Industrialized
animal farming is often criticized
for their land, water, and feed
requirements  (derived from
mono-crops) and massive carbon
footprint. Also, the rampant
usage of antibiotics and growth
promoters has raised concerns
about their role in food security
and safety. UM panel suggests
plant-based products {(meat and
dairy) as potential alternatives
to animal-derived meat and
dairy products. An alternative
and indigenous process/
technology for producing plant-
based meat analogs from various
plant proteins is indigenously
developed. High moisture
extrudates with moisture content
up to 60% can be prepared with
an anisotropic fibrous texture to

mimic different types of animal Ht =_ﬁ .
meat structures. With the CSIR-NIIST process, it is possible to produce plart-based meat
alternatives similar to a wide range of animal meat products. Moreover, the fcrrmuiﬁtinn"lrequires
limited additives, and the process is industrially scalabie for producing Iaw—cal"}}ﬂn Jootprint
alternatives to animal meat products. ;5., q j
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Fig. (a) Cooling die setup designed at CSIR-NIIST. {b) High moisture
extrudate based on pea protein produced at CSIR-NIIST, (c) Cooked
plant-based meat analogs mimicking fibrous chicken meat texture.
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Autdmated and Integrated Equipment for Converting Pathogenic Biomedical
Waste into Value-added Soil Additives

r _ : Biomedical waste, which includes

pathogenic materials, presentf a
significant challenge for proper
management and disposatl India
produces 774 tonnes of biomedical
waste daily (CPCB  2020).
Improper segreg_at'i‘on of this
pathogenic waste;s open dumping,
. open burning," and inadequate
) incineration léad to several issues,
k including . " releasing harmful
® human +tarcinogens, such as
-;--_, ¢ dioxins'; furans, particulate
matter, and ash residues.
Increased biomedical waste
generation demands more
transportation facilities,
increasing the risk of costly
accidents and spills. Recognizing
the significance of an alternative strategy for pathogenic. hmmechcal waste disposal without the
use of incinerators, we developed a dual disinfection-salidification system that can spontaneously
disinfect and immaobilize pathogenic biomedical waste, apart from imparting a pleasant natural
fragrance to otherwise foul-smelling biomedical waste. The developed technology has also been
confirmed by expert third parties for its antimicrobial action and the non-toxic nature of the
treated material. Soil studies have confirmed tHat the treated biomedical waste is superior o
organic fertilizers like vermicompost. With its gotential to transform treated waste into value-
added soil additives, this solution effectively ad%reases one of the biggest societal challenges of
modern times. To achieve the target of miﬂinﬁal human exposure, automated equipment has
been fabricated to handle and mix the materiafs in the right proportion. Through this technology,
CSIR-NIIST aims at an innovative solution ﬁ:rrjthe safe and environment-friendly management of
pathogenic biomedical waste. i

Raman Spe*:tmscnpv-based Diagﬂnséfic Platforms for Early Detection of Cancer

With nearly 10 million deaths due

"“mﬁmﬂmri"“‘ to cancer in 2020, it is the leading
cause of death globally. Cancer's

chances of survival significantly

CT’ “"‘;'f:'w:?‘" increase when it is detected in its
early stages. Because early

detection has the potential to lower

&le‘mww cancer mortality, it is crucial for

Detection the treatment of appropriate

ok cancer and its location at the
‘ﬁ:*'ii: — earliest possible stage. For the
s majority of cancer forms, there are
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no reliable, affordable, real-time, less invasive early screening methods. Despite many'ldptical
imaging technigues and new cytopatheology techniques, getting an accurate diagnosis to dhte is
still a prevailing challenge. To address this issue, CSIR-NIIST has been working for the past eight
years to develop a diagnostic platform based on Surface Enhanced Raman Spectroscopy {S.ERS)

. and functionalized nano-particle probes for ultrasensitive detection of various human cancer

t:‘t'qmarkers viz., cervical, breast, lung, prostate, and glioma. The major development emphasized -
SERS-based nanotag development for differentiation of the grades of cervical cancer from clinical
samples and multiplex biomarkers in breast tissue samples, which are well recognized in CSIR
Mission Mode projects in the healthcare theme. The technology has been protected by IPR, and
several outstanding publications have come out in internally reputed journals in recent years.
Recently, NIIST has initiated the development of a real-time Artificial Intelligence (AI) based
detection technjgue utilizing SERS for identifying biomolecular Raman fingerprints being affected .
or changing thei'r.lahundance during the metabolic transformation of tumor cells, which are
reflected in blood. The pilot study has been completed, reflecting a high accuracy level of cancer
prevalence, which urges the next phase of multicentric clinical studies. The clinical collaboration
is established with Government Medical College, Trivandrum (GMCT), Adyar Cancer Institute
(WIA), Chennai, and a start-up Olusium Technologies in Advanced Research Pvi. Ltd (OLTIAR),
responsible for building up the Al-based technique.

Novel Tin Halide Perovskite Enables Advanced Deep-UV Photodetection

Research conducted at CSIR-
MIIST has led to developing a
groundbreaking material
designed for next-generation
ultraviolet {UV) photodetectors.
This advancement is poised to
drive progress in environmental
monitoring, medical diagnostics,
and security systems. The team
successfully synthesized a zero-
dimensional tin halide perovskite
compound with outstanding
optoelectronic properties,
showcasing its potential for
selective deep-UV photodetection.
Motably, the material's unique

quantum-well-like structure
contributes to its advantageous
characteristics, . such as

anisotropic photoconductivity and
an exceptionally, long charge
carrier lifetime. Surprisingly, the
material exhibited superior performance in its film staté compared to its crystalliie form. To put
the material to the test, the researchers constructed a U;‘f photodetector device, Whlch delivered
impressive results, including high responsivity, excellent cketectlwty, and strong extErnaJ guantum
efficiency - critical parameters for effective photodetection. Furthermore, the device emunstrated
consistent photocurrent generation, rapid response tlmes,;}i.and long-term stability Eﬂderfﬂmblent
conditions. A particularly promising feature of this phatédetectar is its selective r&sppnse to
deep-UV light at 254 nm, making it invaluable for applrcatu:ws reguiring the detectlgn of harmful
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deep}U,'v’ radiation. This breakthrough represents a significant stride in developing efficient, cost-
effectiVe materials for UV photodetection. The study underscores CSIR-NIIST's commitment to
piongering materials science and optoelectronics research. As efforts to refine this technology
persi,st we anticipate its seamless integration into various practical applications, aligning with

our Mmission to translate scientific discoveries into real-world im pact. The comprehensive scientific .

© work on this achievement has been published in the prestigious international peer- rewevyﬁd
journal, Adv. Funct. Mater. 2024, 34, 2304899, _

4
Technology Transfer on Production of B-Glucosidase enzyme for bmfuels and
bio-refinery applications

Technology for the production of B-Glucosidase (BGL)..enzyme using a solid-state fermentation
process has been transferred to M/s Sarthak Metals Ltd, Nagpur, on a non-exclusive basis for a
license fee of 8.85 lakhs. BGL is a key enzyme in_the cellulase enzyme cocktails that hydrolyse
lignocellulosic biomass to produce sugars, which ir!"turn can be fermentatively converted to ethanol
(2 generation ethanol/biofuel), or other valueradded products, including platform chemicals
like succinic acid, lactic acid, etc. The BGL enzyme is tested in blends aleng with acid cellulase
and commercial biomass hydrolyzing enzyme jpreparations for increasing the saccharification
efficiency of the cellulase cocktails by up to E'-D% The process was developed at CSIR-NIIST
with funding from various CSIR projects. BGL &nzyme is rare in the Indian market, and the new
technology would enable the indigenization gf the production of this critical enzyme, which is
expected to benefit 2G ethanol bio-refineries; The transfer of this technology for commercial use
assumes significance, considering the spurt’in demand for cellulose cocktails due to multiple
bio-refineries cleared for operation in the q:_'buntr',r. It would contribute to the ethanol blending
program of the Government of India. ﬁ

Seif-reguiati@ Wearable Fabric Heﬁier-based Warm Apparel for Cold Deserts

Qur team has created innovative warm apparel through printed electronics, allowing for smart
and comfortable clothing suitable for cgld environments. Utilizing conductive materials in ink
form, we've désn;,ned printed heaters tH'at are lightweight, flexible, and energy-efficient. These
heaters aremcorpﬂratedmtnlnsnles giqgves and jackets, providing superior warmth with minimal
electrical ccnseumptmn Ideal for defejce personnel in cold deserts, our technology focuses on
seamless integration into wearable applications, offering multifunctionality and flexibility. Our
focus |5*10n tl‘iree main types of warmtapparel: insoles, gloves, and jackets. The warm glove is
fabricated b mtegratlngourfabrlcheitermth a commercially available glove, which is customized
to me%t the requirements of the war#n glove. The warm insole combines our printed heater with
— )
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a polyurethane base and'lﬂl,isihle
interfacing fabric, ensurinh®both
comfort and integration.. Our
warm jacket stands out 3§ an
exceptionally valuable product in
extremely cold climates, where -
traditional jackets fail to maintain
adequate warmth. These jackets
are engineered to regulate
body temperature according to
user preferences without rigid
components, meticulously crafted .
by integrating fabric heaters into
commercial jacket designs.

(c)

The real and thermal images of:
(a) & (b) warm gloves (c) warm
insole and {d) warm jacket

-

Reference: Indian Patent Application No.: 202111046365

Printed Biosensor for Non-inﬁ'&s;ue Detection of Glucose in Human Sweat

8 )
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Diabetes Mellitus currently imperils nearly 463 mill\’pn adults around the globe and is expected
to threaten 700 billion by 2045, Traditional glucose §monitoring methods are invasive, requiring
skin pricking which can be painful and risk infection! An alternative, non-invasive method uses
human sweat, which doesn’t require breaking thE“LS-kiI‘I'E protective barrier.. The Electronics
Materials and Device Group at NIIST developed an inngvative all-printed flexible electrochemical
sensor for this purpose. Utilizing a mixture of carbonginanotube-iron oxide nan'bcompas'rte ink,
Prussian Blue, and glucose oxidase enzyme, this sensof can precisely measure JJucose levels in
sweat. It shows a consistent response to glucose concentrations ranging from 1M to 400 pM,
with a detection limit of 0.38 pM and high sensitivity. Evén after being stored at 45C for 60 days,
the sensor maintains excellent stability, selectivity, arﬁ:l reproducibility, surpassing “previous
models in terms of detection range, cost, manufacturing;ease, and wearability, n‘ﬁgkinﬁ it ideal
for continuous monitoring during activities like working odi. bren Ky

Reference: Biosensors and Bioelectronics, 2024, 258, 116#58 . 11
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Squ%ﬁze cast Aluminum alloy-based Automotive air compressor head prototype
components.

Automotive air compressor head
prototype I
fabricated using modified sque#ze
cast Aluminum (ADC3M) . alloy
developed by CSIR-NIIST #s part
of the collaborative project with
ZF CWCS, Chennai? Sqgueeze
casting is an ad@fa}ﬁ';:ed near-net
shape manufactyring technology
in which the métal is solidified in
a closed die tinder high pressure,
forming fine grain microstructure
with  almost  porous  free
compoﬁents having enhanced
mechanical properties. The
modified  aluminum  alloy  in
annealed condition has a high
thermal conductivity of 176-181
W/mkK, which enhances the heat
transfer  efficiency of  the

compressor head component. The squeeze cast modified Al alloy (ADC3M) in T6 condition
provides UTS of 305 MPa, Yield strength of 237 MPa, and %Elongation of 5.2%. The static test
was carried out on the test rig using the squeeze cast prototype components, which showed a

10°C reduction in the discharged compressed air.

Reference: International Journal of Metal Casting, 20232, 17, 2981,
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The division, with a team of 10 scientists, 3 technical staff, and around 40
research scholars, focuses on post-harvest technology, value addition to food
and agricultural crops, functional foods, and nutraceuticals. It aims to utilize
agro-waste sustainably and conducts research to combat human diseases. The
division has developed technologies for processing millets, spices, oilseeds, and
making value-added products. The Division has proved its core competence in
waste-to-wealth transformation into fully engineered technology packages for
value addition of various agriculture residues commercial exploitation by making
biodegradable plates and cutleries as a substitutes for single-use plastic. The
team has also commercialized plant-based leather alternatives from cactus,
straw, and pseudo banana. Focusing on ready-to-eat instant food products and
vegan substitutes for meat and dairy, the division collaborates with industries,
helping commercialize innovations. It provides incubation services to industries
and M5SMEs through a pilot plant for processing agricultural crops.

Focus Areas

' Plant-based [
igam';f Biodegradable

Alternatives | Cutlery

Mutraceuticals
&

Plant-based
Meat

Alternatives

Oilseeds
&

Functional

Spices Processing Eood
oods

Fruits
& 3D
Vegetables Food Printing
Processing
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First report on

glucocerebrosides from

unripe banana peel:

its anti-inflammatory and

a-glucosidase inhibition
properties

Dr. Reshma, M.V.

Unripe Nendran Banana Peel

R1
HO HN
Q 0. A 18
HO
HO \/\r
OH O

Glucocerebroside (GCO)

* First report of GC from banana peel
* ldentified Eighteen molecular species of GC from Nendran peel

* GC-therapeutic potential:

o Immunomodulatory functions
o Anti-inflammatory properties
o a-glucosidase inhibition potential

processing, contain valuable campoungis

such as flavonols, tannins, alkaloids,
terpenoids, and phenolic compounds ,EKE
catechin and epicatechin. Recent studies reveal
their potential for immunological madulaluﬁnn,
anti-inflammatory effects, and diabetes
management. .Using high-resolution fnass
spectrometry, this study identifies aighteén GC
molecular spe jes with a- and m—hydrax;} fatty

Banana peels, a major byproduct of bananj

acids, introdiucing the glucocerebroside (GC)
consortium frgm unripe banana pael{(Musa
AAB cv. Nendran). Tests conducted in Nitro on

RAW Eﬁi.? mpurine macrophages damg’patrated
i ol y
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notable anti-inflammatory effects at 50 pg/f
mL, which decreased nitric oxide production,
triggered by lipopolysaccharides. The capacity
of GC to alter cytokine levels—increasing
anti-inflammatory cytokines while lowering
pro-inflammatory ones—was validated by the
enzyme-linked immunosorbent test (ELISA).
Additionally, GC showed strong inhibition of
a-glucosidase (IC50 = 5.12 = 0.51 pg/mL),
outperforming acarbose (IC50 = 87.32 £+ 1.99
pg/mL). This study highlights the therapeutic
potential of GC by highlighting its ability to
reduce inflammation and regulate diabetes.
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% Food as soft matter:
Understanding the mechanism
of formation of pectin-based
emuigel for food applications

L

Dr. P Nisha

Pectin powder

Pectin dispersion

|

T — - -

B

Comparing the rheclogy &
Microstructure

Pectin stabilized
emulsion

)

Pectin stabilized
emulgel

Comparing the rhedlogical
characleristics

si'Tain, and elastic modulus all increased. The

n emulsion-based method was used for -E]panged into an emulgel, yield stress, yield
developing a pectin-stabilized emulgel.

The emulgel’s qualities are determined by
the emulsion’s properties, which are impacted
by the pectin that is extracted from the rind of
passion fruit. This work examined the effects of
pectin on the emulsion components’ structural
and rheological properties during the emulsion-
to-emulgel transition. According to rheological
studies, yield stress was found in both the
emulsion and the emulgel. When the emulsion

Reference

:
Food Hydrocolloids, 2023, https://doi.org/10.1016/ j.fondla:yd.EDEB.lDBBEB.

microstructure investigation demonstrated that
thrt:ughnut the emulgel production process,
droplet aggregates were formed and entrapped
within the biopolymer matrix. The design
of sustainable fat substitutes with desired
macrizzscapic properties and é;rch'rtecturea for
possible commercial applications is better
underétood thanks to this rese rich.
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Anﬁdiabetic
investigation of
traditional Indian

medicinal plant
4
Dr. A. Kumaran J.'
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espite the paucity of scientific data tcb;J
Dsupportits antidiabetic properties, Acacid
leucophloea is traditionally used to tregt
various illnesses, including inflammation ard

diabetes. In vitro, Acacia leucophloea extrac}ﬁs,
fractions, and isclated chemicals show Etrrrfg

antioxidant and antidiabetic effects. The ¥ost
effective fractions are those with signifitant
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phenolic and flavonoid content. It is the first
time that six chemicals, including isoquercitrin
and apigenin-7-0-glucoside, have been
identified in this plant. These substances show
promise as DPP-IV inhibitors and as enhancers
of glucose absorption in L6 myotubes,
indicating possible therapeutic uses.

Eumpfm ]Dﬂlrnai of Integrative Medﬁ:ine, 2024, 102344,
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% Tangeretin alleviates
tunicamycin-induced
endoplasmic reticulum
stre$s and associated
complications in
skeletal muscle cells

Dr. P. Jayamurthy

b3

keletal muscle disorders like myositis
Sand muscular atrophy are significantly

influenced by oxidative and endoplasmic
reticulum (ER)} stress. Effective and less
toxic, natural products are gaining interest
for therapeutic uses. The study focused on
methoxy flavone tangeretin, found in citrus
peels, for its potential to protect against ER
stress caused by tunicamycin. In experiments
with rat skeletal muscle cells exposed to

Reference
Cell Stress Chaperones 2023, 28, 151.

Y
tur_\gcamyﬂin, which induces ER stress and

cmttutive damage, tangeretin co-treatment
showed a decrease in stress indicators. It
redufed cellular reactive oxygen species,
imprgved antioxidant enzymg activity, and
normalized ER function and mitochondrial
rnemt?fane potential. These ﬁrﬁﬂ:i_r{'gs highlight
tangerk:tin’s potential as a theréz_lpir -Iic:r muscle
disorders related to ER stress, offering a route
to more accessible and safer treé:tmehts
i L&
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Isolation and
characterization of
exosome-like
nanoparticles (ELNs)
from grapes

Dr. . Priya

Differential centrifugation combined with ultracentrifugation;

The best techniques for separation include

xosome-like nanoparticles (ELNs) are ; modulate the immune system in the colon.
membrane vesicles that resemble;

exosomes derived from animal cells butd ultracentrifugation, membrane filtration, and

are nanoscale and derived from plants. They
are essential forimmune system control again

infections and intercellular cnmmunicatim?f
Through their ability to modulate biological
functions, ELNs can help treat diseases ﬁw
delivering a variety of biomolecules to calls,
including medicines, siRNA, DMNA, and prntﬁma.
Grape exosome-like nanoparticles (GEN)yare
particularly noteworthy because of their ability
to maintain the balance of macrophages and
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differential centrifugation; these technigues
guarantee homogeneous zeta potential and
PDI (Polydispersity Index). Characterization
using Malvern Zeta Sizer revealed GENs
with an average size of 140.8+10.75 nm.
The optimized process vyielded 4.8x0.509
mg protein equivalents of ELNs from 100 g
of grapes, highlighting efficient extraction
technigues for homogeneous GEMs suitable for
therapeutic applications.
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Pioneering sustainable -
alternatives: APTD's innovative

research in biodegradable

matérials from agricultural

and aquatic waste

Dr. Anjineyulu Kothakota

e ur research is dedicated
: Oto crafting sustainable and
biodegradable alternatives

to traditional single-use plastics
and packaging, leveraging
agricultural and aquatic waste.
We aim to tackle plastic pollution
by repurposing biomass
resources into valuable products.
The research delves into creating
biocomposites using natural fibers
and biopolymers extracted from

surplus agricultural materials
and aquatic plants. It focuses
on enhancing their mechanical,
physical, and biodegradable
attributes for various applications
such as kitchenware  and
packaging materials. Noteworthy

Sccdlmg pots from biocomposite shccis initiatives include  developing
i biodegradable cutlery from plant-

based micro cellulose, plates made from invasive wier hyacinth, and packaging sheets derived
from Limnocharisflava. Additionally, we work on biéodegradable carry bags and seedling pots
aimed at horticulture. The team applies numerous techmques to analyze and refine the properties
of these materials, including thermal analysis and biot egradability tests, alongside investigating
bio-based coatings like epoxidized castor oil to improve performance. This research underscores
a significant stride towards sustainable material science, highlighting innovative methods to
mitigate plastic waste and valorize biomass waste, stgenng towards eco- Frlerne?!'!,.r .practices in

Limnocharis flava based ﬁemndary packaging

packaging, food service, and horticulture. ?ﬂ
._EL k .
i B
References 5 ok
1. Industrial Crops and Products, 2023, 205, 117526. H ﬁ ek
2. Food Packaging and Shelf Life, 2023, 40, 101211, al p L
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Sugtainable and
plant-based foods

)
{a) Upcycled protein-rich ingredient (b) Plant-based set type yogurt

from industry byproduct.

i
ustainable food production systems aré
Sthe need of the hour to ensure the fo
and nutritional security of the burgeanir;:g
global human population in the coming yeafs.
Among the approaches implemented in Ihe
food system are reducing industrialited
livestock production and diversifying {UD&
S0Urces Enﬁtead_‘;:rf mono-crops. Plant prn}eins
are supposed to, play a greater role in ena'uring
food and nutritional security. However,
replacing animgl proteins in food products is a
critical challerige due to plant proteins’ jfimited
functional ar@d physico-chemical prjﬁ"perﬁes

i ;!
A A i
Referepce i
Compr;{ Rev. Food Sci. Food Saf. ZDZF, 22, 473.
o |
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from upcycled ingredient.

and other macromolecules such as starch.Plant
proteins and starch’s structure and side chains
are modified through physical, chemical, and
biological methods to replace animal proteins.
At CSIR-MIIST, we have phosphorylated corn
starch and evaluated its techno-functional
properties for replacing soy protein isoclate
in producing high-moisture meat analogs
(HMMA). Phosphorylated corn starch can
replace 20% of soy protein isolate without
impacting the anisotropic fibrous nature of the
plant-based meat analogs.
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% Comparative studies on the
antioxidant, anticancer, and
anti-inflammatory activities of
green tea, orthodox black tea,
and CTC black tea

Dr. Tripti Mishra
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of  polyphenols, including epicatechin,

ea, a naturally occurring dietary

I supplement rich in polyphenols, varies
in polyphenol content based on how it

is made. Using 50:50 ethanol extracts, we
investigated the antioxidant, anticancer, and
anti-inflammatory properties of CTC black
tea (cBT), orthodox black tea (oBT), and
green tea (GT). Compared to oBT and cBT,
T demonstrated greater total antioxidant
capacity, total polyphenol content, and free
radical scavenging activity. According to
HPLC profiling, GT has a higher concentration

Reference
Journal of Food Science and Technology, 2023,

epﬁgallncatechin, and epigallocatechin-gallate.
Compared to oBT and cBT, GT showed more
substantial anticancer potential in breast
canger MDA MB-231 cells, as.evidenced by its
incrdased ability to limit cell ‘proliferation. By
considerably lowering iNOS generation, ROS
|EVE[S”{ and pro-inflammatory éytukines (MCP-
1, IL-Tg, and IL-6) in LPS-stimulited RAW264.7
macraﬁ_hagea, GT demnnstratéq 'h'rgher anti-
inﬂamnlatnry effects than the nﬁ__her teas.
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Ash gourd (benincasa hispida
(thunb.) cogn.) juice as an
a-glucosidase inhibitor and
its spray-dried juice properties

Dr. Reshma M. V.

sh gourd (AG) is prized for its ahility:
‘ \ to prevent diabetes and obesity

a-glucosidase inhibition was examined fn
AG pulp juice in this investigation. The findings
indicated that AG juice inhibited u—g]ucasidﬂae
between 0.46+0.00 and 1.61+0.00 mg/eL,
while acarbose, the usual medication, inhibited
the enzymeat0.17+0.56 mg,ﬂ'mL.Thisﬁugg"'ESts
that the phytochemicals in AG juice fumttion
as u—gEucosidage inhibitors. The sprayjdried
AG juice pm-{:%ér, including gum arabig (GA)

id ? 3
! |
£ E i

Refe reiiflc'é- g §

and maltodextrin (MD) as anti-caking agents,
was also investigated in this work. The powder
that was spray-dried managed to maintain its
a-glucosidase inhibition. When AG juice was
mixed with MD, the powder displayed positive
qualities, and when AG juice was combined
with GA, the a-glucosidase inhibition was
increased. The overall polyphenol (19.15+2.03
mgGAE/g) and flavonoid (16.71+1.5 mgQE/qg)
contents were higher in the GA powder

Jnumai of Food Measurement and Ciﬁara-:terizatiﬂn, 2024, 18, 2598,

= |

38 -ﬁ.M.\JUAI_!}%EF‘DRT 202324

ity i
-

Lt

TRy



Sustainable
Energy




niist

g
bty

B\ 7n

Dr. Narayanan Unni K.N.  Dr. Biswapriya Deb Dr. Satyqjit Shukla V.

isenior Principal Sclentis! & Heod) (senfor Principal Scleniist] (Senior Principal Sclentist

Dr. Rakhi R. B. Dr. Nishanth K.G. Dr. Sreejith Shankar P.

[Princlpal Sclentlst) [Principal Scisntst] (Serior Scignlisl)

Dr. Suraj Soman Dr. Adersh Asok

[Zeniar Sclentlst) [Sclentist)

. Al oy
L -

] | I w1, =%
40 | ANNUAL REPORT :‘22( \ D e <3 SEEERRY.

AT P




The Centre for Sustainable Energy Technologies (C-SET) at CSIR-NIIST was
inaugurated by Dr. V. K. Saraswat Hon. Member of NITI Aayog on July 28, 2023,
As the newest R&D division, C-5ET aims to unify all energy-related activities.
With a focus on energy generation, storage, conversion, conservation, and
management, the Centre boasts a team of 8 scientists and 48 temporary
research staff, including Ph.D. students and project associates. Research areas
include solar cells, thermoelectric generators, smart windows, agrivoltaics,
supercapacitors, batteries, fuel cells, green hydrogen, and textile wastewater
treatment, emphasizing the development of an indigenous supply chain for
materials and equipment. In 2023-24, the division managed 13 Grant-in-aid
government-funded projects, 10 CSIR projects, three industry-sponsored
projects, and three in-house R&D projects, and collaborated with notable
industries like GAIL, Tata Motors, and Saint Gobain, as well as international
partners such as SUPSI, Switzerland, and LRCS-CNRS, France. Also, we have
collaboration with govt. agencies/departments such as DST, SERB, Meit,
ANERT, DMRL, and BRNS. The division is committed to fostering advancements
across a wide spectrum of energy sectors, demonstrating a strong focus on
innovation and collaboration with both industry and government partners.

Focus Areas

\ Green hydrogen /
Thermoelectric

generators

¢ Energy storage Smart windows
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Blue emitting exciplex
for yellow and white
organic light-emitting diodes

Dr. K. N. Narayanan Unni

-I-he commercialization of white organic
light-emitting diodes (WOLEDs) faces
challenges due to the instability of
blue light emitters and high production
costs. We focused on a standard blue
emitting hole transporting material (HTM)
M,N'-bis(naphthalen-1-y|}-N,MN'-bis{phenyl)
benzidine (MPB) and its exciplex emission upon
combining with a suitable electron transporting
material (ETM), 3-(biphenyl-4-yl})-5-(4- tert-
butylphenyl)-4-phenyl-4H-1,2 ,4-triazole
(TaZ). Blue and yellow OLEDs with simple

Reference
Frontiers of Optoelectronics 2023, 16, 46
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WOLED seith tetracene as spacer

device structures are developed by using a blend
layer, MPB:TAZ, as a blue emitter as well as a
host for yellow phosphorescent dopant iridium
(III) bis{4- phenylthieno[3,2-c]pyridinato-
M,C2"acetylacetonate (PO-01). Incorporating
tetracene(having ambipolar charge transport
properties) as 3 spacer layer in the device
architecture enhances charge transport and
prevents exciton diffusion, enabling improved
white light emission with color properties close
to daylight, achieving CIE coordinates (0.36,
0.39) and a color temperature of 45643 K.



Components for the
thermoelectric materials
and smart window
development

Dr. Biswapriya Deb

rganic materials have substantially
Oinﬂuenced thermoelectric technology in

flexible electronics. The optimization of
these materials in flexible devices necessitates
a more profound comprehension and fine-
tuning of the device parameters. We achieve
exceptional bonding and improve the efficiency
of flexible organic thermoelectric generators
(f-OTEGs) by employing dispenser printing to
deposit an organic composite of conjugated
thienothiophene polymer and SWCHNT on a
polyimide substrate. In particular, 3 7-legged
f-OTEG exhibited high efficiency by generating
95 nW of power with a 69.1 K temperature
differential, demonstrating no degradation
over 200 days, stability beyond 200 hours, and
enduring over 500 bending cycles without a loss

Reference
Materials Today Energy, 2023, 101233

AT=10.8K E

in performance. We devised a biodegradable
electrolyte  for  electrochromic devices
using water hyacinth (Eichhorniacrassipes)
extract. A preexisting method for active
electrode fabrication was employed to deposit
nanocrystalline orthorhombic WO3 on FTO
plates. The water hyacinth extract was used
as the electrolyte without any modifications,
resulting in electrochromic systems that
exhibited exceptional cycle stability for 16000
seconds throughout the voltage sweep. The
cyclic stability and charge storage of WO3
electrodeswereimproved withoutcompromising
electrochromic performance by depositing
MnO2 over amorphous and crystalline WO3
thin films to create electrochromic bilayers.
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Development of
ozonation-based
continuous reactor for
replacement of

stage-| facility of CETP
at KINFRA

Dr. Satyajit V. Shukla

he Common Effluent Treatment Plant

I {CETP) of Kerala Industrial Infrastructure
Development Corporation (KINFRA)
utilizes Stage-I and Stage-II facilities for
the treatment of textile effluents having
the initial chemical oxygen demand (COD)
levels in the range of 1,000-5,000 mg L-1.
The Stage-I facility comprises physical,
chemical, and biclogical processes, while the
Stage-II facility consists of membrane-based
ultrafiltration, microfiltration, reverse osmaosis
(RO}, and multiple effect evaporators. After
the treatments with the Stage-I facility, the
COD level is reduced below 150 mg L-1; after
the Stage-II treatment, it is reduced to almost
zero. Mevertheless, the CETP generates 80-

Reference
Chemosphere, 2024, 349, 14076.
Environ. Sci. Pollut. Res., 20232, 30, 29258,
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Initial |

Reactor Volume = 1L

Hydraulic Retention Time = 20 min
Output =5L

Reaction Time = 1 hour 40 min

100 kg of solid sludge per day after the Stage-I
treatment wvia the chemical and biclogical
processes that create handling, storage,
transport, disposal, and reuse issues. Under
the recently concluded DST-TMD{OWUIS)
funded project, CSIR-NIIST developed an
Ozonation-based continuous reactor that can
treat the textile effluents, containing the azo
reactive dyes and having an initial COD level of
670 mg L-1, which can decolorize the effluent
and reduce an initial COD level below 150 mg
L-1 without any generation of solid sludge. The
proof-of-concept was obtained using the static
(100 ml capacity) and continuous reactors (1
L capacity).



area, enhanced electrical conductivity,

and improved electrochemical reactivity,
making them ideal for energy storage in
supercapacitors and batteries. By engineering
electrodematerialsatthenanoscale, researchers
enhance charge storage capacity, cycling
stability, and power density, which is crucial
for advancing energy storage technologies,
Similarly, nanostructured electrodes enable
sensitive and selective detection of analytes
in electrochemical sensing applications,
contributing to advancements in healthcare,
environmental monitoring, and food safety.
Moreover, nanostructured materials serve

N anostructured materials offer high surface

Reference
1. Energy Storage, 2024, 88, 111505.
ACS Omega, 2023, 8, 8695.

as efficient electrocatalysts for the hydrogen
evolution reaction (HER), a critical step in water
splitting for hydrogen production. By tailoring
nanostructured electrocatalysts’ composition,
morphology, and surface properties,
researchers strive to improve HER efficiency,
facilitating the transition towards sustainable
energy systems. Various nanomaterials like
nanocarbons, transition metal oxides, and
M¥enes are used as electrode materials, driving
innovation in electrochemical technologies.
Owerall, research in this multidisciplinary
domain drives innovation, addressing pressing
global challenges and paving the way for next-
generation electrochemical technologies.
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Electrode materials
for green ammonia
synthesis

Dr. Nishanth K. G.

he production of ammonia worldwide

I currently relies on fossil fuels and is
associated with significant greenhouse

gas emissions. There is a growing demand
to replace fossil fuel-based ammonia with
green or carbon-free alternatives due fo its
use in fertilizer, as a carbon-free fuel for the
maritime sector, and as a hydrogen wector
Conventional ammonia production through
the Haber-Bosch process is energy-intensive

Reference
ACS Appl. Nano Mater., 2024,7, 4199,
Sust. Energy & Fuels, 2022, 6, 1519,
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(consumes 1-2% of total energy worldwide)
with heavy CO2 emissions (releases ~420 Mt
of CO2 annually). Electrochemical ammonia
synthesis under ambient conditions has gained
attention due to its eco-friendly nature, lower
energy consumption, ambient operation
conditions, and cost-effectiveness compared
to the conventional process. At CSIR-NIIST, we
focus on developing suitable electro-catalysts
for green ammonia and urea synthesis.



Smart materials
and devices for
sustainable and
societal technologies

Dr. Sreejith Shankar P.
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mart materials and their applications
Sare among the best solutions for

several modern-day challenges toward
sustainability. A smart material changes its
properties in response to an applied stimulus all
by itself. Such changesin properties are usually
reversible and can be effected by applying
an external stimulus such as temperature,
electricity, stress, etc. The applications of
smart materials range from color-changing
photochromic glasses in response to light to

Reference
J. Mater. Chem. A, 2023, 11, 26340.
Mater. Advances, 2023, 4, 6213,

electrically stimulated electrochromic windows
on Boeing Dreamliner and shape memory
alloys that remember their original shape even
after mechanical deformation. Our research
focuses on the smart attributes of chemical
systems in terms of stimuli-responsive color
changes, electro and thermoresponsive smart
fenestration (bright windows), and non-
wetting behavior for energy saving and storage
applications. We integrate these systems with
solar PV for a comprehensive building solution.
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Molecular light
harvesters for
indoor photovoltaics

Dr. Suraj Soman
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ature employs photo
N synthesis to capture

and convert light to
energy. Within the realm
of third-generation light-
harvesting technology,
our research focuses
on adwvancing third-
generation light-harvesting
technology, particularly
dye-sensitized solar cells
(DSCs}) and perovskite
solar cells (FSCs), aiming
for efficient energy
capture across  indoor,
ambient, and outdoor
light settings. To create
self-powered products, we
develop indoor-specific
DSCs wusing alternative
copper electrolytes and co-
sensitized organic dyes.

Our work has led to a breakthrough in photovoltaic performance, achieving a record 35.6%
power conversion efficiency under 1000 lux standard indoor illumination and a record 1.27 W
voltage for single-junction DSCs. This is achieved through optimizing the semiconductor layer
and innovatively controlling recombination with dual-species copper electrolytes. The unique
semi-transparent nature and color versatility of DSCs pave the way for creative applications,
such as integration within glass facades and architectural designs, offering significant potential
for future indoor space enhancements.

Reference
Journal of Materials Chemistry A, 2024, 12, 1081.
Journal of Materials Chemistry A, 2023, 11, 14748.
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Skewed V-groove-based
low-concentration
solar optics

Dr. Adersh Asok
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ow-concentration photovoltaic  (LCPV)
L5~_.f5tems stand out for their balanced

performance in the pursuit of efficient
and adaptable solar energy solutions. These
systems offer a practical balance between high-
concentration photovoltaics and traditional
solar panels. We have developed a new skew
V-groove design for Planar Light Concentrators
(PLCs). It simplifies production using a single-

Reference
Results Eng., 2022, 16, 100665.

element method and minimizes the need for
precise optical alignment thanks to its non-
sequential optic approach. Our skew V-groove-
based PLCs are ideal for LCPVs under a 10X
geometric concentration. Versatile for both
indoor and outdoor use, they're perfect for
everything from solar-equipped furniture to
large-scale building-integrated photovoltaics
and LCPV-based utility power plants.

Patent Filed: Application Mo. 202311075871; Filed on 6th Movember 2023.
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The Chemical Science and Technology Division (CSTD) at CSIR-NIIST, enriched
with 13 scientists, four technical officers, and 73 research scholars, aims to
bolster its global standing and societal impact through -cutting-edge
interdisciplinary research. Also, we focus on developing high-end technologies to
support an innovation-driven industry, with special emphasis on active
pharmaceutical ingredients, preformulation, and formulation of
pharmaceuticals, agrochemicals, and specialty chemicals. Our activities span
various areas such as synthetic organic chemistry, catalysis, nucleoside and
nucleotide chemistry, diagnostics, and theranostics, functional and smart
materials, photophysics, and supramolecular chemistry. We innovate in drug
delivery, using nano-carriers for targeted therapy against cancer and other
diseases, We leverage the region's plant and herbal wealth to uncover new
biocactive compounds, drawing insights from Avyurveda, Siddha, and tribal
medicine. Our vision aligns with the overarching themes of CSIR—Chemical
(including Leather) and Petrochemicals (CLP), Energy (conventional and
non-conventional) and Energy Devices (EED), Agri, Nutrition, and Biotech
(ANB), Mining, Minerals, Metals and Materials (4M), and Molecules and
Nanomaterials for Diagnostics in Healthcare (HTC).

Focus Areas

Synthesis and Detection of Neurodegenerative
Process Chemistry Diseases and Cancer

Molecular Probes and

Antiviral Drugs and
Drug Delivery Systems

Agrochemicals

Fluorescent Materials for

Phytochemicals and
Security Printing

Ayurvedic Medicine
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A clinically feasible diagnostic
sEectrn-histnIngz built on
SERS-nanotags for multiplex
detection and grading of
breast cancer biomarkers

Dr. Kaustabh Kumar Maiti

BREAST CANCER
TISSUE

HERZ2 GRADING

n innovative method using Raman-label
A{RL) nanoparticle probes now enables

the detailed identification of key breast
cancer biomarkers (estrogen receptor (ER],
progesterone receptor (PR}, and HER2) through
a technique called spectroscopy. This approach
allows for the detection of these biomarkers
individually or in combination within a single
breast cancer tissue sample using a specific RL-
SERS analysis. This method has demonstrated

Reference
Biosensors & Bioelectronics, 2023, 227, 115177,
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impressive accuracy, with sensitivity and
specificity reaching 95% and 92% for individual
markers, and 88% and 85% for combinations
of markers, respectively. Additionally, a semi-
quantitative ewvaluation of HER2 grading
between 4+/2+/1+ tissue samples was also
achieved by the Raman intensity profiling of
the SERS-tag, which is fully in agreement with
the expensive fluorescent in situ hybridization
(FISH) analysis.



Ultrafast intermolecular energy transfer in
OLED materials: Excited state dynamics of a
blend of poly(vinylcarbazole) and oxadiazole
derivative in solution and film states

Dr. Karunakaran Venugopal
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Light-Emitting Diode (OLED) device

necessitates understanding the dynamics
of intermolecular energy transfer between
organic layers. A study examining UVY-OLED
materials—specifically, poly{vinylcarbazole)
(PVK) as the donor and a synthesized
oxadiazole derivative (OXD)} as the acceptor,
both in tetrahydrofuran (THF) sclvent and
film form—has made critical discoveries.
When 0OXD is introduced to PWVK, the result
is a rapid guenching of PVK fluorescence,

Eﬂhancing the efficiency of the Organic

Reference
J. Phys. Chem. C 2023, 127, 10640

demonstrating efficient Forster resonance
energy transfer to OXD with about 90%
efficiency, occurring within 1.32 picoseconds.
Furthermore, an exciplex between PVK and
OXD in the film displays a considerable 32.66
nanoseconds lifetime at roughly 516 nm,
which is advantageous for device performance.
Our study confirms transfer from PVK's triplet
state via nanosecond transient absorption,
showcasing the importance of these dynamics
for improving OLED materials” design and
performance.
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Amalgamation of synthetic
organic chemistry and
natural product chemistry

Isolation
from plants,
microbes
and food

Develop
new
synthetic
methods

Structure
elucidation
of natural
products

Natural

products
research

Tatal
synthesis
of variants

Synthetic
modifications

Bioactivity

ur research in natural products involves
Othe rigorous  isolation, structural

elucidation, and bioactivity studies of
compounds sourced from plants, food, and
microbes. We are at the forefront of synthetic
modification of natural products, pioneering
new syntheticmethodologies relevant to natural
products, and achieving the total synthesis of
natural product variants. Qur unwavering focus
is on isolating novel bioactive compounds, even
in minute quantities, from both plants and
microbes. We employ advanced coculturing

Reference

technigues to isolate novel metabolites from
microbial sources and utilize state-of-the-art
2D MMR and HRMS for structure elucidation to
achievethis. Additionally, we relentlessly pursue
novel methodologies for the pharmacophores
of natural products to obtain a medchem
library, and we are dedicated to extensively
modifying abundant natural products. Our total
synthesis activities encompass structural and
stereochemical variations of natural products
of profound medicinal relevance.

Food Chemistry Advances 2024. DOI: 10.1016/j.focha.2024.100700.
Matural Product Research 2024, DOIL: 10.1080/14786419.2024.2333046.

The Journal of Antibictics 20232, 76, 198,
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Engineering active layers for

organic electrochromic devices:

Effect of hyper-crosslinking

Dr. Joshy Joseph
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rganic electrochromic devices [ECDs),
Owhich employ organic materials in their

active layers, rely on the stability and
ion mobility of these layers for their efficiency
and durability. Among organic materials,
triphenylamine derivatives stand out for
their straightforward synthesis, low oxidation
needs, high mobility for charge carriers, robust
electrochemical stability, and adjustable
electrochromic features through chemical
modification. Using a cross-linking approach
enhances the quality and electrochromic
function of films made from small melecules.
We investigated two carbazole-diphenylamine
derivatives, C-Sty2 and C-Sty3, which contain
two and three cross-linkable styryl groups

Reference
ACS Appl. Polym. Mater. 2023, 5, 4170.

response

respectively, to assess the impact of extensive
cross-linking on their electrochromic behavior.
Both derivatives create sturdy, smooth,
and clear films that resist solvents well and
maintain thermal and electrochemical integrity
after cross-linking. The C-Sty3 derivative,
with its additional cross-linkable unit, produces
denser cross-links, resulting in films with a
unique, orderly, and porous structure unlike
C-Sty2. These hyper-cross-linked films show
superior coloration efficiency {248 c©m?/C),
visual contrast, and memory in open circuits,
highlighting the wvalue of thorough cross-
linking to the electrochromic qualities of these
materials.

57 f ANMNUAL REFORT 202324



niist

e g e
= ontifabge

Halide perovskites
for optoelectronic
applications

alide perovskites are noted for their
H optoelectronic properties, making them

ideal for applications such as solar celis
and LEDs, due to their high absorption, tunable
bandgaps, and long carrier diffusion lengths.
Despite their advantages, the envircnmental
and health concerns associated with their lead
content have driven research towards lead-
free alternatives like organic-inorganic metal
halides {OIMHs), which incorporate non-toxic
metals such as copper. These materials not only
maintain the beneficial properties of traditional
perovskitesbutalsoexhibituniquetemperature-

Reference

and humidity-responsive fluorescence, making
them promising for uses in anti-counterfeiting
and moisture detection. Our studies highlight
that copper-based two-dimensional OIMHs
exhibit thermally induced fluorochromism,
with direct bandgaps and fluorescence spectral
shifts across temperatures, attributed to
electron-phonon interactions. These materials’
color-switching fluorescence wunder wvarying
conditions holds great promise for innovative
applications, including in anti-counterfeiting
inks and moisture-sensitive assays.

Chem. Mater. 2024, DOI: 10.1021/acs.chemmater.4c00045.

Adv. Funct. Mater. 2023, 2304899,
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Metal-catalyst-free innovative
protocols to synthesize
stereoselective
spirooxindoles of

medicinal relevance.

Dr. Sasidhar B. S.

piro-heterocycles are key pharmaco-
Sphnres in bioactive compounds,

drawing significant interest for their
pharmaceutical qualities. Specifically, natural
spircoxindoles have been widely recognized
for their medicinal benefits. With this in mind,
we've focused on creating efficient methods to
synthesize bioactive spirooxindoles, leading to

Reference

Chem. Commun., 2021, 57, 1746.
J. Org. Chem. 2022, 87, 21, 13556.
]. Org. Chem. 2023, 88, 13, 8882.

our development of a multicomponent synthesis
for Spiro-dihydropyridineoxindoles through
cascade spiro-cyclization of Knoevenagel
faza-Michael adduct spiro-cyclization.
Additionally, we've achieved diastereo/regio-
selective synthesis of highly substituted Spiro-
oxetaneoxindoles using DBU catalysis and ring
annulation of isatins with allenoates.

5%  ANMNUAL REFORT 202324



Polymorphism-driven distinct
nanomechanical, optical,
photophysical, and conducting
properties in crystals

Dr. Sunil Varughese

nderstanding how the structure and
U properties of crystalline solids are related

is key to developing new materials. Unlike
the tedious task of changing organic materials
covalently, looking into polymorphism offers
a simpler alternative. Polymorphism allows
a compound to exist in multiple crystalline
forms, each with unique properties. For
instance, Ethyl-2-(1-benzothiophene-2-yl)
quinoline-4-carboxylate can form as blocks
or needles. Blocks show semiconductor
attributes due to extensive n-stacking, while
needles are insulators due to less stacking.

Reference
Chem. Eur. 1. 2024, 30, 2202303558,
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Their different crystal structures also lead
to unigue nano-mechanical behaviors.
Wave-guiding experiments on the acicular
crystals revealed the passive wave-guiding
properties. Such differences also affect their
mechanical and wave-guiding attributes. This
highlights the importance of polymorphism in
influencing the mechanical, photophysical, and
conductivity properties of molecular materials,
including the unique finding of light-emitting
crystal polymorphs with wvariable electrical
conductivity.



Nonclassical crystal growth of
supramolecular polymers
in aqueous medium

Dr. Praveen V. K.

mechanistic understanding of the
Aprinciples. governing the hierarchical

organization of supramolecular polymers
offers a paradigm for tailoring synthetic
molecular architectures at the nano to
micrometric scales. CQur work highlights the
non-traditional crystal growth mechanism of
a superbenzene-diphenylalanine conjugate
supramolecular polymer, utilizing 3D electron
diffraction for insight into its evolution from
poorly crystalline hairy fibrils to ribbon-

Reference
Small 2024, 20, 2306175.

like crystallites and, finally, microcrystals.
This gradual morphological and structural
progression, driven by a mix of strong and
weak intermolecular forces, deviates from
classical crystal growth, influenced by specific
stacking and hydrogen-bonding interactions.
Comparatively, this process contrasts with
similar molecules yielding different structures
and demonstrates enhanced functional
properties in the resulting crystals.
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Development of synthetic
methodologies towards
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e past decades have witnessed
intensive research for developing
polycyclic aromatic hydrocarbons/
acenes due to their intriguing electronic

and luminescent properties. These features
of polycondensedacenes have made them
exciting candidates for applications in organic
semiconductors, light-emitting diodes, field-
effect transistors, and photovoltaics. Recently,
M- and S-hetercarenes have emerged as

Reference

J. Org. Chem:., 2023, 88, 10027.
J. Org. Chem., 2023, 88, 9877.
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excellent additions to the polycyclic aromatic
compounds, which exhibit analog properties
requiredforapplicationsasfunctionalmaterials.
We have utilized the reactivity of electrophilic
benzannulated heterocycles towards the
synthesis of fused heterocycles such as
indolo[3,2-blindole, benzothieno[3,2-b]
indole, benzothieno[3,2-b]benzofuran, and
benzothieno[2,2-b]lnaphthofuran.



Thioxobimanes
and their Au-complexes

ioxobimanes, commonly referred
Dtn as bimanes, belong to the well-

known group of N-heterobicyclic
compounds, characterized by a distinctive core
structure known as 1,5-diazabicyclo[3.2.0]-
octadienedione, which features two endocyclic
carbonyl groups. By performing sequential
thionation on the carbonyls of both the syn and
anti-isomers of the already familiar (Me,Me)
dioxobimane, a new series of thioxobimanes

Reference
J. Org. Chem. 2023, 88, 13475.

was created. These represent the inaugural
variants of bimanes incorporating a heavier
chalcogenide. These novel compounds
underwent thorough spectroscopic and
crystallographic characterization, along
with computational studies to investigate
their aromaticity. Their utility as ligands for
transition metals was confirmed by creating
a gold(I)—thioxobimane complex, showcasing
their potential in this application.
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A sustainable approach for
oleochemicals production from
waste through microbial and
enzymatic route

Dr. Balakumaran P A.

Hydrolase

Lipid

east cultures exhibiting significant growth
Ywere successfully cultivated using an

optimized media designed to maximize
biomass and growth rate. The fatty acid content
in both yeast and fungi was thoroughly analyzed
through FAME analysis, which highlighted the
presence of industrially significant fatty acids.
Predominant fatty acids detected included
Elaidic acid, Linoleic acid, Palmitic acid, Stearic

Reference
Eng. Life. Sci. 2024, e202400003.
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acid, and Gamma-linolenic acid. A comparative
analysis of the FAME profiles indicated a
higher proportion of fatty acids in both yeast
and fungal systems. Moreover, a method was
developed for substrate pretreatment and
enzymatic hydrolysis, further advancing our
understanding and capabilities in this research
area.
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The Environmental Technology Division (ETD) at C3IR-NIST is dedicated to tackling
environmental challenges with a team of 11 scientists, 5 technical officers, and 40
scholars/associates, Specializing in waste management, environmental impact
assessments, and dioxin research, the division develops innovalive solutions across
solid, liquid, and gaseous waste management. It focuses on environmental
clean-up fechnologies and management services and runs a top-tier dioxin
research facility, accredited for environmental assessments, water analyses, dioxin,
PCBs, and heavy metals testing in environmental and food samples, alongside
biodegradability fests for single-use plastic alternatives. The ETD has achieved
milestones in wastewater treatment technologies, bio-filter technology for odor
confrol, biodrying for waste management, and contributed to river sand
replenishment in Kerala, offering insights for sustainable sand mining. It also
proposed mitigation plans for the 2023 Bramhapuram Fire Incident and solved
industrial odar issues in Edayar, Kerala. In 2023-24, the division generated 754.1 lakhs
in revenue from industry, CSIR, government funding, and analytical services.

Focus Areas

Environmental
Clean-up Technologies

Dioxin &

Risk Assessment

Environmental
Management Services
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Needle-felt coir fibre:

A natural substitute for
synthetic media in
anaerobic fixed film reactors

Dr. Krishnakumar B.

Biogas storage

Gas flow
meter
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High strength
Wastewater ol Treated water
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evaluated as filter media for anaerobic

wastewater treatment. This study aims to
assess the feasibility of using neeadle-felt coir
fibre as a biofilm carrier in an anaerobic baffled
reactor for treating organic-rich wastewater.
Real wastewater from a canteen, with COD
of 1400+560 mg/L and SS of 397+23 mg/L,
was treated for six months in a pilot-scale unit
using the coir fibre carrier. The high porosity
(90%) and specific surface area (1450+299

In the past, various materials have been

Reference
J. Environ. Chem. Eng., 2024, 2, 112382,
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m2/m3} of the medium enabled COD (66%)
and S5 (70.5%) removal, along with biogas
recovery, at a lower hydraulic retention time
of 14 hrs. Metagenomic analysis revealed a
rich and diverse bacterial and methanogenic
community in the carrier and settled sludge.
Compared to commonly used synthetic media,
the needle-felt coir fibre carrier offers technical,
environmental, and economic advantages,
making it a sustainable replacement for
anaerobic wastewater treatment systems.



Investigation on
operational efficiency of
industrial gas biofilters

Dr. Partha Kundu

The Kerala State Pollution Control Board
(KSPCB) approached CSIR-NIIST
to conduct a scientific study on the
effectiveness of existing odor control units
(biofilters and scrubbers) installed in warious
industries in the Edayar Industrial Area. The
study aimed to evaluate the operational
efficiency of these units, analyze air samples
for odor and VOC concentrations, and
provide industry-specific recommendations.
KSPCE awarded the project "Investigation
on Operational Efficiency of Industrial Gas

Reference

Biofilters™ to CSIR-NIIST, which involved 20
selected industrial units.Odor is an emerging
issue in India that requires addressing various
aspects and creating an wodor inventory
database to help formulate permissible odor
emission guidelines and raise awareness.
The present study, using the internationally
accepted dynamic olfactometry method, aims
to contribute towards establishing industrial
odor emission guidelines in India, which
currently lacks such guidelines.

https://kspcb.kerala.gov.infassets/uploads/widget/action_plan/Final_Report_on_Biofilter_in-
spection_at_Edayar_Indusatrial_area_R1_CSIR-NIIST_(1)_(2).pdf
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Unintentional POPs
national emission status and
mitigation plans

Dr. Prathish K. P
Review And Updale of National Implementation Plan on Persistent Organic Pollutants
(POPs)
P T "Cks
Unintentional Long distanca i B
PCRIx PP« iimspher T T
PERS SR brapims perl

Dieposited intu
the

Lrrvranment

e research team, under the GEF-UNEP

I funded project (Review B&update of
Mational Implementation Plan on POPs),
significantly contributes to understanding
dioxins and PCBs' emission trends, human
health risks, and environmental impact.
The work includes a comprehensive review
in the biomedical waste incineration sector,
highlighting future perspectives for developing
countries. We developed an affordable GC-
MS/MS method for dioxins and PCBs analysis
and studied bioaccumulation in the Eloor-

Reference

Journal of Hazardous Materials, 2023, 133384,

Environmental Pollution, 2023, 334, 122161.
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demonstrating the

Edayar industrial
societal implications of environmental science.
The team's innovation extends to developing
sorbents for anionic contaminants like bromate

area,

and chromate, advancing environmental
analytical chemistry. Cur rapid response fto
the Brahmapuram waste dumpyardfire and
achieving FSSAI-MNational Reference Laboratory
status for analyzing hazardous contaminants
underscore our commitment to environmental
safety and gquality.



Inventory and
management of E-waste
in the state of Kerala

Mr. Saurabh Sakhre
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This. study highlights the surge in Electronic
Waste (E-waste) due to increased usage
of electronic devices, focusing on Kerala's
situation. It leverages 2017-2020 sales data
and product lifespan estimates to predict a
peak of 97,541 tonnes of E-waste in 2028-
2029. The analysis hinges on correlating sales
with E-waste generation, employing product-
type-specific guidelines to estimate waste
guantities. A detailed management strategy
based on reduce, reuse, and recycle (3R)

Reference

76970 E

78°8'0"E

principles proposes 78 collection units and 273
recycling units statewide, with a significant
focus on Malappuram due to its high population
density. This approach aims at efficient E-waste
handling, promoting sustainable consumption
and resource conservation. It outlines a
comprehensive "cradle-to-grave” model,
offering a crucial framework for environmental
regulators and researchers to manage E-waste
at various administrative levels.

Environmental Monitoring and Assessment 2024, doi.org/10.1007/s10661-024-12739-3.
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Demonstration of

a sustainable bioenergy-based
model effluent treatment plant for
desiccated coconut industries

Mr. Dhani Babu Talakala

B
o

. Tl
CSIR-NIIST is addressing wastewater S &

)

management in the desiccated

coconut industry with the "Buoyant
Filter Bioreactor” (BFBR), an innovative
high-rate anaerobic system for high-
strength organic wastewatercontaining
high levels of oil, fat, and suspended
solids.A demonstration-scale plant at
M/s. Vittal Agro Industries, Kasaragod,
supported by the Coconut Development
Board (CDB), aims to create 300 m2Z of
biogas and 60,000 litres of reusable
water. Targeted for replication across 180
similar industries in India, the model plant
showcases the technology for effective
wastewater treatment. The initiative is
funded by the Department of Science and
Technology (DST) and was proposed by
the Kerala State Pollution Control Board
(KSPCB)

Reference
Patent No: US 6, 592, 751.
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Kinetics of the biological
reduction of perchlorate from

groundwater in an anaerobic fixed film

bioreactor (AFBR)

Mr. Akshay Shende
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significant environmental contaminant

due to its persistence in the environment.
Laboratory  studies hawve shown  that
perchlorate acts as an endocrine disruptor by
interfering with thyroid-dependent processes.
The study examined the kinetics of bacterial
reduction of perchlorate (Cl0O4) across various
concentrations  (15-50 mg/L), hydraulic
retention times (HRTs), and a specific mass
ratio using several models including Monod
and Wayman-Tseng. [t aimead to determine key
kinetic parameters, comparing these with actual

Perch1urate has gained recognition as a

Reference

experimental outcomes. All models showed
a high correlation coefficient (R2 = 0.97)
with experimental data, indicating reliable
predictions. The study found that generalized
uncompetitive inhibition at  optimized
ratios influenced the reactor's efficiency,
with minimum non-inhibitory perchlorate
concentration pegged at 12 mg/L. Any model
could be used for ClOs™ concentrations up to
30 mg/L, but beyond this, the Wayman-Tseng
model was more accurate in predicting reactor
performance.

Case Studies in Chemical and Environmental Engineering, 2024, 9, 100649.
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District survey report for
sand mining or river-bed
mining in Kollam, Kerala

Mr. Sravanth Tangellamudi

llegal sand mining, driven by urban
Iexpansion closer to the river and the

desire to minimize transportation costs, is
becoming increasingly common. This practice
not only disrupts natural landscapes and
aquatic ecosystems but also throws off the
balance of stream channels. To combat this
issus and promote sustainable sand mining
practices, the District Survey Report (DSR)
collects and analyzes field data along with
information from various departments on the

Reference

Google Earth

region’s geology, mineral wealth, and existing
mining activities. This data helps in ensuring
the scientific utilization of mineral resources,
aiming to restore and maintain the ecosystems
of rivers and sand sources. The report also
addresses the environmental impacts of river
sand mining, proposing measures to protect
the environment and ecology, and prevent bank
erosion. It includes calculations for annual sand
replenishment in rivers, leveraging scientific
methods such as the Dendy-Bolton equation.

https://cdn.s3waas.gov.in/s39fc3d7152ba9336a670e36d0ed79bc43/uploads/

2023/08/20230818100.pdf
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Chitin glucan complex from
fungal mycelium for
sustainable application

Dr. Knawang Chhunji Sherpa

Deproteinate

platform  of filamentous  mycelium

containing chitin, glucans, galactomannan
and proteins, and is influenced by nutrition,
environmental factors, and fungal species.
Controlled growth fermentation condition leads
to consistent physicochemical properties of
chitin unlike crustacean-derived chitin that are
region and season dependent. This research

Fungi offer a sustainable manufacturing

Reference

) VIj |

Chitin glucan
complex (CGC)
Dye removal

aims to optimize growth conditions and develop
a mild extraction process for CGC, primarily
for applications such as nano paper, filters,
or packaging material. Additionally, CGC has
shown potential as an eco-friendly adsorbent
for removing azo dyes, like Congo red, from
water, highlighting its utility in environmental
clean-up efforts.

Solid Waste Treatment Technologies: Challenges and Perspectives; CRC Press: 2024, 36.
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Design of

ecotoxicological and

human health risk assessments
for dI-POPs

Divisional Activity

RISK ANALYSIS OF CHEMICAL
MIXTURE OF DIOXING IN
ENVIRONMENTAL AND FOOD
MATRICES
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ioxins and dioxin-like polychlorinated
Dbipheny]s are a group of lipophilic

compounds classified as persistent
environmental pollutants (POPs). Major sources
of dioxin emissions include industrial effluents,
open burning practices, and biomedical and
municipal waste incinerators, which pose
ecological risks to terrestrial and aquatic
organisms. These emissions can enter the
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food chain and accumulate in animal-origin
foods (AOQFs), leading to potential health risks
for humans. Facilities have been established
to develop risk prediction models, conduct
systematic reviews and meta-data analyses,
assess risks using human and animal models,
and test scil quality through earthworm and
plant models for dioxin exposure.



Microbial Processes
&
Technology
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The Microbial Processes and Technology Division [MPTD) is committed to
conducting high-quality research and development in cutting-edge areas of
iotechnology. The division places significant emphasis on exploring and maximizing
the value of local biological resources while ensuring environmental sustainability. Its
research spans industial enzymes, biofuels, metabolic engineering. health,
genomics, molecular plant-microbe interactions, and nutraceuticals. A specialized
"Centre for Biofuels" focuses on second-generation bioethanol research and
encompasses a pilot plant for lignocellulosic bicethanol production and a
solid-state fermentation enzyme production facility, enhancing cost-efficiency and
process handling. Additionally, the division engages heavily in microbial-based
bioprocess R&D, establishing key industrial partnerships in fermentation techneology,
biofuels, biomass conversion, probiotics, algal technology, and microbial-based
agricultural products. This collaborative approach with national and international
organizations  highlights its commitment fo innovafion and sustainable
bioctechnological advancements.

-
Focus Areas

Plant-Microbe
Interactions

Probiotics &
Nutraceuticals for
Healthcare

Biofuels Industrial
& &

Bioraefineries Specialty Enzymes

Bioprocess for
Chemicals &

Polymers

Algal
Biotechnology

Membrane
Biology




Recombinant strains of
Corynebacterium glutamicum for
the production of chemicals from
biomass

ur group specializes in modifying C.
Ogn‘utamfcum to utilize C5 sugars like

xylose from biomass hydrolysate or
pre-treated liquor for producing waluable
compounds. We've achieved notable progress
in generating amino acids, namely lysine, and
glutamate, from rice straw and wheatbran using
engineered strains (recombinant pentose-
utilizing Corynebacterium glutamicum).
Additionally, we have developed constructs
for the direct use of biomass by co-expressing
endoglucanase and p-glucosidase in C.

Reference

Microbial fermenation of bio
polyamide precursors

glutamicurm DM1729 to facilitate direct lysine
fermentation from cellulose. Recently, widened
the study to include the production of sugar
alecohol (xylitol) and sugar acids (xylonic acid).
Currently, we are investigating the fermentative
production of bio-based plastic monomers such
as a, w-diamines {putrescine and cadavering)
and g, w-amino acids {5-aminowvaleric acid and
gamma-aminobutyric acid) from lignocellulosic
biomass derived from rice straw hydrolysate.
This worlk has the potential for high-tech
applications in bio-nylon synthesis.

Handbook of Biorefinery Research and Technology. Springer, 2024.1007/978-94-007-6724-

9_20-1.
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Characterization of

a novel root-associated
diazotrophic rare PGPR taxa,
Aquabacter pokkalii sp. nov.,
from salt-tolerant pok

li rice

ur current
knowledge on
plant growth-

promoting rhizobacteria
(PGPR) and its beneficial
interactions is primarily
from terrestrial plants,
and very little s
known from crops of
brackish environments.
Here, we characterize
strain L1I39T, the first
Aquabacter species with
PGPR  traits  isolated
from a  salt-tolerant
pokkali rice cultivated in
brackish environments.
L1I39T is positive for
1-aminocyclopropane-1-
carboxylate deaminase
activity and nitrogen
fixationand can promote
pokkali rice growth by
supplying fixed nitrogen
under a nitrogen-
deficient seawater
condition. Importantly,
enhanced plant growth
and efficient root
colonization were evident
in L1I39T-inoculated
plants grown under 20%

Reference

Saline rhizospherne soil

e

seawater but not in zero-seawater conditions, identifying brackish
conditions as a key local environmental factor critical for L1I39T-
pokkali rice symbiosis. Detailed physiological studies revealed that
L1I39T is well-adapted to brackish environments. In-depth genome
analysis of L1I39T identified multiple gene systems contributing
to its plant-associated lifestyle and brackish adaptations. The 165
rRMA-based metagenomic study identified L1139T as an important
rare PGPR taxon. Based on the polyphasic taxonomy analysis,
we established strain L1I39T as a novel Aquabacter species and
proposed Aquabacter pokkalii sp. nov. Overall, this study provides
a better understanding of 2 marine-adapted PGPR strain L1I39T
that may perform a substantial role in host growth and health in
nitrogen-poor brackish environments.

BMC Genomics 2024, 25, 424.
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Bacterial outer-membrane-mimicking

iant unilamellar vesicle model

or detecting antimicrobial permeability

Outer-membrane mimicking model

Antimicrobial Permeability
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The construction of bacterial outer
membrane models with native lipids like
lipopolysaccharide (LPS) is a barrier to
understanding antimicrobial permeability at
the membrane interface. Here, we engineer
bacterial outer membrane (OM)-mimicking
giantunilamellarvesicles (GUVs) by constituting
LPS under different pH conditions and
assembled GUVWs with controlled dimensions.
We gquantify the LPS reconstituted in GUV
membranes and reveal their arrangement in
the leaflets of the wvesicles. Importantly, we
demonstrate the applications of OM wvesicles
by exploring antimicrobial permeability activity

Reference
Chem. Commun., 2023, 59, 93,
Langmuir, 2023, 39, 16.
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across membranes. Model peptides, melittin
and magainin-2, are examined where both
peptides exhibit lower membrane activity
in OM wesicles than vesicles devoid of LPS.
Our findings reveal the mode of action of
antimicrobial peptides in bacterial-membrane-
mimicking models. Motably, the critical peptide
concentration required to elicit activity on
model membranes correlates with the cell
inhibitory concentrations that revalidate our
models closely mimic bacterial membranes.
In conclusion, we provide an OM-mimicking
model capable of guantifying antimicrobial
permeability across membranes.
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The division comprises 17 scientists, 3 technical officers, 1 technician, 1 Group D staff,
2 emeritus fellows, and 81 research scholars. We focus on research in metallic
materials, polymers, electronic matenals, minerals extraction, and waste recycling
to promote self-reliance and g circular economy in Indic. Specidlizing in developing
aluminum and magnesium alloys, lightweight materials, compaosites for aerospace,
defense, fransport, bio-based coatings, and biodegradable polymers, the division
also works on ceramic materials, rare earth, and carbon dioxide-capturing
technologies. In 2023-24, we managed 30 government-funded projects, nine CSIR
projects, 18 industry projects, and two international collaborations, generating a
revenue of Rs. 484 lakhs. Key collaborations include Hindalco, Atlascopco, Tata
Steel, Pidilite, ZF WABCO, ITC, and Momentive for advanced functional materials
research and development. Our innovations include technology for low-cost
construction materials from foundry silica sand and eco-friendly bio-resin coatings
and a process for plant cil-based bio-resin for Paper Coatings as an eco-friendly
altemative to plastic liners and validated the coatings in industry conditions, The
division also developed biodegradable coir-geo composites suitable for injection
molding and exfrusion technologies. We organized industry meetings to discuss
strategic materials and manufactwing technologies. Additionally, it has signed
Mols with HAL and VSSC for aerospace and satellite application projects.

Focus Areas

Minerals
Extraction and
Waste Recycling
Technologies
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recognized for their potential in afti-

counterfeitingsolutionsduetotechnological
advances. Hcrwl.e‘ﬁfer, their widespread adop‘tinn
is hindered by the high cost of rare aarth
metals, low p!mtustabiiity, and thiciéy. A
promising alterhative is the use of carbon dots,
particu!ariﬁﬁf thdse derived from waste bimboo
stem cuttihgs ghrough a hydrothermal p%‘ocess.
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affordable, and environmentally friendly,
boasting intense fluorescence and high water
solubility. Their application in anti-counterfeit
printing was demonstrated through inkjet
printing on paper, revealing their capacity for
reversible encryption-decryption based on pH
changes. This approach not only offers an eco-
friendly solution to bamboo waste but also
advances the production of fluorescent ink for
anti-counterfeiting measures.
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-SH_L High thermal conducting

‘aluminium-diamond composite gt
by liquid metal squeeze infiltration
technique for thermal management - o

applications

e liguid metal sgueeze inﬁ[tmtiun’ﬁ
technique is successfully used for the

processing of metal-bonded diamond
particle-reinforced aluminium composite with
very high thermal conductivity. The aluminium
matrix alloy of 356 Al-Si-Mg alloy in As cast
condition provides a thermal conductivity of
154 W/mk. The incorporation of high thermal
conducting metal bonded diamond particles

into the aluminium alloy matrix enhanced the
Lthermal conductivity remarkably to 479 W/mK.
il;l’he diamond particle reinforced Al composite
lcan be used for the fabrication of thermal
@Danagement components with selective
infiltration and finds potential application in
aliﬂ-space, automotive, electronics, defense,

a energy sectors.
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; éa;‘ﬁqn dioxide capture
from point sources of

. the'steel industry

R

is crucial, with the industry responsjble

for about 8-9% of total carbon emissipns.
Employing sorﬁ'éntﬁ for the selective in‘;'ﬂsitu
capture of COz from point sources of emigsion
is a viable Dpr_i_u:ifl for controlling the COz rélease
to the atmgsphere.CSIR-NIIST has devgloped
selective ‘é‘,ﬂzf sorbent materials, effective
between /80+4650°C, which show omise
in captdfing’ COz directly from ission
sources ;Thi@'patented formulation, cﬁeated in
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Redm:ing C0Oz emissions in steel prnduct__é:n

partnership with Moritake Co Ltd, offers quick
absorption, high capacity, and durability. As
part of the CCUS mission, MNIIST partnered
with Tata Steel Limited, Jamshedpur has set up
a unigue facility to test these sorbents under
real industrial conditions, focusing on alkali and

alkaline earth-based inorganic formulations
based granules for selective COz sorption from
stove gas exit temperatures (200-400°C) and
amine-functionalized silica sorbents for Blast
Furnace Top gas (80- 100°C).
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% Sustainable and
‘smart biodegradable

polymer-based packaging films

Dr. E. Bhoje Gowd

> -Curcumin @ -

eveloping biodegradable and
Dbiocumpatib]e fluorescent  materials

with tunable emission in the solid state
has become increasingly relevant for smart
packaging and biomedical applications. In
general, different emissions originate from
twisted intramolecular charge transfer, charge
transfer states, excimer states, or excited
state intramolecular proton transfer, which
are sensitive to the molecular structure

Reference
Chem. Commun., 2024, 60, 10954,
Eur. Polym. J., 2024, 203, 112676.

PEG-QD

aﬂ'd the environment. CSIR-NIIST has
dgk'eloped a range of chromophore-embedded
biodegradable polymers and their hybrid
materials, including poly(L-lactide) (PLLA)
and".‘ poly({3-hydroxy butyrafe_] (FHB) and
two-Himensional quantum dots for packaging
appli%ations. The properties a:Eid_ performance
of th%ﬁe materials are intrinsl'g:alljf linked to
their rrgla:rilecu]ar and hierarchical stryjctures.
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, Top-down approach for

high yield Eruductinn' of

?raphene graphene oxide
om natural graphlte

GRAPHITE ORE GRAPHENE

he development of graphene technology
relies on the synthesis of high-quality
graphene from abundant graphite

in India uses synthetic graphite, there’s a|
vast reserve of natural graphite minerals,/
including flaky and microcrystalline graphites
Our work focuses on an effective and Icrv\;%
cost method for mass-producing high-quality
graphene directly from graphite ore. Wefe
developed a room-temperature exfoliation
process that doesn't require harsh chemicgls,
making it envirchmentally friendly and gost-
effective. This process can produce grapp’ene
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GRAPHEME OXIDE GRAPHEME OXIDE FILM

and graphene oxide from natural graphite,
Bvoiding the need for expensive, high-purity

synthetic graphite. Our analysis shows that the
resources. While most graphene technology }

graphene sheets maintain excellent structural
integrity, useful for various applications. The
¥RD data highlight the graphene sheets" (002}
plane, and the Raman spectrum indicates
a favorable I2D/IG ratio, suggesting the
production of double- to triple-layer graphene.
The synthesized graphene exhibits a large
surface area and strong electrical conductivity,
addressing the demand for cost-effective
graphene manufacturing for widespread
applications.
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%, Fabrication of
“a robust superhydrophobic
stainless steel mesh for
efficient oil/water separation

Dr. . S. Sreejakumari
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55 Mesh

Ni-WS, deposition

Water
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Self-cleaning

emoving oil from water efficiently is
Rcrucial in environmental science. Low-cost

and durable metallic meshes, designed
to selectively separate oil or water through
gravity filtration, are key to addressing this
challenge.We developed a superhydrophobic
stainless steel mesh (SHSM) with Ni-wWS2
through a single-step electrodeposition
process for effective selective oil removal from
water. This mesh exhibits superhydrophobic
and superoleophilic properties, evidenced

Reference
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Abrasion resistance
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by a water contact angle of 169.5°, enabling
highly efficient oil-water separation (>=98%
eFﬁ‘p;iencﬂ even after repeated usage. Its
surface characteristics were analyzed using
SEI—?-I AFM, XRD, and WCA’:{"measurements.
Mordipver, the SHSM is corrcsiﬂh—'resistant, self-
cleaifng, and maintains stmcﬂ]r_al integrity in
diverse chemical environmentgs, .highlighting
its sujtability for indus‘m’Ell—E,u:EhI"éL oil-water
separagnn in harsh conditions. % b
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y Ei&ﬁulymeric :
intelligent packaging

Cocuutusk

Alkali Lignin

Carrageenan, Carbon
dots & Glycerol

a4l

ignin extracted from coconut husk is u%d
to make an advanced green packaging

material. Carbon dots (CDs), rn,‘;-;de
from amine- grafted lignin via a Eolvotheﬂmal
process, are mixed into a carragegnan

biopolymer to ycreate a smart barrier; film.
This film chahgéﬁ color with pH, serving,'as an
indicator DE"fcrtSd spoilage, such as in rrﬁlk by
altering |t$ flubrescent emission. It mgilntalna
strong tehsﬂe strength, enhances elo gatlnn
and nffers Uhf protection while retainjng over
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2. Solvothermal reaction

Carrageenan-
Carbon dots film

1. Amination

Carbon dots
pH responsive
Antioxidant
Antibacterial

Properties

Application

Frash

Spoiled

80% transperancy. The addition of carbon
dots significantly lowers the oxygen and CO,
permeability by 79% and 81%, respectively,
enhancing the film's barrier properties.
Further, the carbon dots significantly boost the
antioxidant and antibacterial properties of the
carrageenan film. This innovative film merges
functionality with sustainability, marking a step
forward in green and sustainable intelligent
barrier packaging solutions.
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Dr. Arun Kumar V.
(Chief Scientist & Head) (Fenior Scientist]

FOCUS Areas
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Interdisciplinary Predictive DL models
implementation data for loT and
of Al & ML analytics edge computing

The AI & ML Unit at CSIR-NIIST is dedicated to establishing a robust predictive
analytics team that offers advanced and customized AI/ML solutions to
stakeholders. Our research aims to develop intelligent deep learning algorithms
and analytics systems that learn from real data to provide data-driven
innovative solutions. We are committed to creating a diverse range of
algorithms, including hybrid modeling, to deliver Al-powered data analysis,
visualization, predictive analytics, and data science skills development. By
integrating mathematical modeling, system dynamical modeling, artificial
intelligence data integration, and image analytics, we aim to impact various
sectors such as agriculture, food processing, healthcare, energy, ecology &
environment, and more. Our team is focused on developing a deep
learning-based segmentation model that can be used for crop identification,
medical image processing, and analysis of confocal and other high-resolution
images. Moreover, our in-house developed deep learning-based multivariate
solutions are undergoing validation for predicting disease breakouts, such as
Malaria, using real-time data obtained from various districts in India.
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PROJECT MONITORING AND EVALUATION DIVISION (PMED)

The Project Monitoring and Evaluation Division {PMED) is integral to the Institute, oversee-
ing key aspects such as project monitoring, evaluation, and resource management. This
team is the critical liaison between CSIR-MIIST and a diverse network of collaborators,
including central and state funding agencies, public and private R&D organizations, and
universities across India.

PMED's responsibilities encompass a comprehensive range of functions, including the thor-
ough review and approval of all new project proposals and ensuring continuous monitoring
of ongoing projects to meet their objectives and deadlines. It manages the effective allo-
cation and utilization of resocurces and infrastructure, facilitates the recruitment of project
personnel, and oversees the timely achievement of work packages and deliverables. Last
year, PMED managed 109 Grant-In-Aid and 27 CSIR. projects, with a cumulative budget
of INR 11275 lakhs. The division also plays a crucial role in engaging with the CAG and
internal audits, adapting to changes in PFMS requirements to ensure compliance. Addition-
ally, PMED provides essential updates and insights to the Director, Management Council
(MC), and Research Council {(RC) on project progress and management. The division is
also responsible for stakeholder engagement, which includes managing customer care, re-
sponding to CSIR-HQ requirements, preparing performance analyses, annual reports, and
technology updates for the CSIR portal, and addressing Parliamentary queries.

Through these functions, PMED ensures efficient project execution and maintains robust
relationships with the stakeholders, supporting the overall success of our initiatives.

BUSINESS DEVELOPMENT DIVISION

The Business Development Division (BDD) is integral to fostering industry interactions,
managing client negotiations, handling intellectual property (IP), and marketing and com-
mercializing technologies. BDD actively engages with internal and external stakeholders,
including MIIST scientists, customers, funding agencies, and line ministries. With a team of
skilled professionals, BDD is well-equipped to meet the diverse needs of our stakeholders.
Cur primary goal is to leverage the institute’s expertise to offer innovative research solu-
tions that address both industry-oriented and societal challenges. The major projects with
industries provide comprehensive contract research, consultancy, and technical services
for developing new processes, new product development, generating basic knowledge,
troubleshooting existing process issues, and optimizing and providing solutions for opera-
tional challenges, apart from commercializing technologies/know-how developed.

The BD division handles strategic partnerships, overseeing negotiations and collaborations
with industries for contract projects, including sponsored collaborations, consultancy, and
industry testing services. Additionally, BDD manages IP by setting prices for know-how,
technologies, and intellectual property and by licensing these assets while protecting in-
ventions through patents and copyrights. Regarding Corporate Social Responsibility (CSR),
CSIR-MNIIST coordinates CSR funding from corporates as outlined in Section 13, Schedule
VII of the Companies Act 2013, encouraging companies to invest their CSR funds in sup-
porting our research and development efforts.

KNOWLEDGE RESOURCE CENTER

The Knowledge Resource Center (KRC) has undertaken a wide range of activities to ef-
ficiently and effectively support the institute's R&D activities. KRC has significantly con-
tributed to the institute's research efforts by expanding its collection with numerous print
and digital resources, including patents, theses, journals, standards, and other academic
databases, as well as online tools for writing and scientific image creation.

ANKNUAL REPORT 2023-24



During the year 2023-24, KRC acquired a total of 46 new books, including dissertations and
procured nine ISO/ESO standards. The implementation of the Radio Frequency Identifica-
tion (RFID) system has been successfully completed, and books are now circulating using
RFID technology, enhancing the efficiency and security of library services.

MKRC continues to provide full-text articles from prestigious publishers such as the Amer-
ican Chemical Society, Royal Society of Chemistry, American Institute of Physics, Springer
Mature, Oxford University Press, and Taylor & Francis. Additionally, specialized databases
like SciFinder-n, Web of Science, ASTM Standards, and Qpat are available, along with
e-journals managed directly by NKRC. The institutional repository software, Dspace, and
the library automation software, Koha, have both been upgraded to the latest versions.

The KRC also continues to support research writing with tools such as Grammarly Premi-
um, ensuring error-free manuscripts, and iThenticate, which scholars use to check their
original works for plagiarism. Furthermore, 'Biorender,” an online tool for scientific image
creation with thousands of pre-made icons and templates from over 30 fields of life scienc-
es, remains accessible to our research community. Trial access to the chemistry database
‘Science of Synthesis’ was also provided, and a webinar was conducted on common pitfalls
in scientific writing.

The KRC also maintains and updates the institute website with publications, VIDWARN da-
tabase, and Institutional Repository (IR), which now holds 3200 journal publications and
740 other documents, including doctoral theses and news items. KRC assisted scholars for
using Grammarly Premium, Web of Science, reference management software, Sci-Finder,
journal selection tools, literature search databases, prior art searches, and open access.

The KRC remains dedicated to supporting the institute’'s mission by providing comprehen-
sive resources and services to enhance the research capabilities of our scholars.

CENTRAL INSTRUMENTATION FACILITY UNIT (CIFU)

The Central Instrumentation Facility Unit (CIFU) was established on 1st June 2023, with
the aim of providing a comprehensive testing and analytical facility through a single-win-
dow approach. It offers access to all equipment and facilities across various divisions. One
of its key goals is to operate as a revenue-generating model through accreditation from
NABL and BIS.

During the reporting period, the Unit achieved record revenue generation of INR 109.05
Lakhs, with INR 68.18 lakh originating from external samples alone. CIFU is also in the
process of introducing BIS Hall Marking of Precious Metals and is expected to acquire the
Hall Marking Certification from the Bureau of Indian Standards in the current financial year.
CIFU has also introduced new initiatives such as training and skill development in basic
operation and maintenance, advanced instrumentation, and data analysis, for research
scholars of CSIR-MNIIST.

Looking ahead, CIFU aims to focus on customer care, efficient sample processing, general
maintenance, and training programs to benefit ongoing research projects and external
clients of CSIR-NIIST.

HRAD

The Human Resources and Academic Division (HRAD) at CSIR-NIIST coordinates the ac-
ademic activities of ongoing PhD students, including those funded by CSIR, UGC, DST/
INSPIRE, and KSCSTE, to ensure the smooth progress of their research endeavors. HRAD
oversees the admission process for PG/UG Project Dissertations and Internships of stu-
dents from colleges and universities across India. We conduct various programs such as
week-long orientation and induction training for newly recruited staff and campus visits
by students from external colleges and schools on occasions like Mational Science Day,

93 [ ANMUAL REFORT 202324



v

W e
ot e gl

100

Mational Technology Day, and Open Days. To enhance the scientific knowledge of students
across different disciplines, we organize monthly institute seminars involving faculty and
students from NIIST and prominent scientists and experts from other institutions. Under
the auspice of the Jigyasa project, we facilitate student academic activities and host var-
ious science-related programs for school and college students from external institutions.

MSc Projects and Internships

CSIR- National Institute for Interdisciplinary Science and Technology (CSIR-MIIST), hosts
candidates pursuing M.Sc / B5c./ M.Tech / B.Tech in any branch of Chemical sciences,
Chemical Engineering, Environmental Engineering, Life science, Artificial Intelligence to
undertake research training towards partial fulfillment of their degree. In addition to lab-
oratory training, candidates will be exposed to scientific ethics, good laboratory practice,
and career opportunities in a chosen area of their research. In the academic year 2023-
2024, the institute trained 394 Postgraduate Dissertation students and 190 interns.

Online Application Portal is: http://projectapp.niist.res.in/psp/ .

JIGYASA Activities

JIGYASA is a major CSIR initiative to broaden its Scientific Social Responsibility (SSR)
through programs that cross over from schools & textbooks to research at CSIR Labora-
tories. JIGYASA at CSIR-NIIST, Thiruvananthapuram, inculcates inquisitiveness in young
minds through school centric scientist student interaction programs, institutional wvisits,
workshops or camps for teachers & students, faculty development programs {FDPs), Vir-
tual lab development, etc.

Major Events @CSIR-NIIST(April2023-March2024)

HD;:u::“‘E; ‘;ZZTSI Total Total
No | Name of the Programme Sl Students Teachers
AFisty avthon < Benefitted | Benefitted
Benefitted
Institutional Visit to
CSIR-NIIST for School/
1. College Students 45 1415 100
Scientists from CSIR-NIIST
2. visit schools to deliver
popular science lectures. 8 1250 80
Teacher Transformation
3 Training Programme and
’ Faculty Development 3 il 90
Programmes
Open Day Celebrations
{Mational ScienceDay,
4 ;
Mational Technology Day, a0 1700 &0
CSIR Foundation Day)
Summer program for
5 school children to have a
¥ hands-on experience in 1 o5 5
scientific research.
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Hands-on Training
6. Workshop for PG Students !
and Research Scholars. 29 Nil

7. Other Jigyasa Programmes 2 850

Total Jigyasa Programmes Conducted in the year2023-24:~50
Total students Benefitted: ~ 5370
Total teachers Benefitted: ~275

Coordinator:
Dr. Joshy Joseph, Principal Scientist (Email:joshy@niist.res.in)

Placement Activities

CSIR-NIIST is committed to developing and enhancing technology to benefit humanity.
With nearly fifty years of expertise, we have consistently evolved to provide our students
with a well-rounded educational experience and exposure. Recognizing the need for skilled
professionals in the current global and dynamic industries, our interdisciplinary research
programs prepare students with the essential skills to thrive in diverse work settings.
Explore our research programs and discover talented individuals who are ready to drive
progress to new heights.

Coordinator:

Dr. Rakhi R.B., Principal Scientist{Email: rakhiraghavanbaby@niist.res.in)
SKILL DEVELOPMENT PROGRAM

CSIR-NIIST offers a range of skill development and upskilling courses catering to under-
graduates, postgraduates, and unemployed youth, which aligns with the "Integrated Skill
Initiative” of CSIR. The program’s key features include knowledge generation, hands-on
experience with advanced equipment, and a focus on bridging the gap between industry
and academia, aiming to promote entrepreneurship. The curriculum encompasses theory
and practical classes, group discussions, brainstorming sessions, practical experiences,
and case studies, with equal emphasis on theory and practical sessions. Furthermore, the
program extends its benefits to workers and staff members in various industries, providing
them with efficient training, analytical and communication skills, personality development,
team-building, and expertise in operating high-end equipment. This comprehensive ap-
proach contributes to improved employability, living standards, job security, business de-
velopment, and sustainable economic growth, ultimately fostering job creation and social
development. In 2023-24, the Institute conducted 21 SDPs and benefitted more than 1100
students,

Coordinator:

Mr. Moni V., Principal Scientist (E-Mail: monivishnu@niist.res.in)

Synthetic Organic Chemistry-Hands on Training on Fundamentals and Special-
ized Reactions

H, Energy from Renewable Resources and Circular Economy
Training of Trainers on Food Microbiology and Food Analysis
Intellectual property Rights-Patent Drafting and practice

101 [ AMMUAL REFORT 202324



102

Techno-Economic Analysis of selected Green Technologies for the Production of

: Value-Added Products from Agro-Industrial Materials

5 Training on practical requirements for the research scholars of College of Agri-
culture
Environmentally Sound Management of Hazardous Wastes and PoPs in India
Food Laws in India

g Training on Energy Generation, Storage and Management and Sustainable Ma-
terials and Technologies

10 Training on Liguid and Solid Waste Management Problems in Hospitality Indus-

try Sector
11 Project Training and Internship trainings
12 Introduction to CRISPR-CASS Engineering and their Applications in Medicine
13 Construction of Genetically Engineered Microorganism
14  Hands on Training Of IR, UV-VIS & Fluorescence Spectroscopic Technigues
15 Microscopy and X ray Diffraction Methods in Materials Characterization
16  Analytical Chemistry and Instrumentation Techniques
17  Microbial Identification from Sequences to Species
18 Crientation Training on Greywater Treatment and management

Refresher Course higher Secondary School Chemistry Teachers from Schools

25 across Kerala, Sponsored by Directorate of General Education, Kerala

20 Dye-Sensitized Solar Cells: Fundamentals, Device Fabrication, Characterizations
and Applications

2l Hands -on Training Workshop in Fluorescence spectroscopy, Confocal Fluores-
cence/Raman Microscopy and Cellular Imaging

INFORMATION TECHNOLOGY SERVICES UNIT (ITSU)

The Information Technology Services Unit (ITSU), established as a distinct entity on May
17th, 2023, was formerly part of the Knowledge Resource Center. ITSU aims to meet
the laboratory’s information requirements by establishing a robust, efficient, and secure
communication infrastructure. The laboratory benefits from dual internet leased lines
(100 Mbps from NKM and a backup from BSNL) and is interconnected through a gigabit
fiber optic network, supporting over 1250 wired and wireless connections. Efficiency is
enhanced through the use of separate VLANs, while security is ensured via campus-
wide antivirus and firewall protections. ITSU oversees 3 comprehensive IT infrastructure,
including 2 data center with servers, storage, and networking devices, and manages the
maintenance of over 500 desktops/laptops and peripherals. The unit plays a pivotal role
in updating the institute’s bilingual website and intranet portal, which provides essential
information for scientists and scholars. Online recruitment portals for various positions and
programs, including Project Assistants and skills development, are managed effectively by
ITSU. Additionally, ITSU maintains AADHAR-enabled biometric attendance system, issues
identification cards, oversees digital display systems for showcasing research and notices,
and provides printing and scanning services with advanced eguipment. Following CSIR
guidelines, e-Office has been implemented for efficient file movement and minimal manual
record handling.
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RESEARCH PROIJECTS

CONTRACT RESEARCH PROJECTS 2023-24

51

No Project Title Client Project Leader

AGRO PROCESSING & TECHNOLOGY DIVISION

Modemization Of Jaggery Production
1 | Units -Initiative Towards Energy DST Dr T Venkatesh
Efficient Hygienic Jaggery Production

Design And Development Of An Eco-
Friendly Post-Harvest Technology

* For Simultaneous Dehydration And Lizis Dr T Venkatesh
Disinfection Of Agro Crops

Spice Essential Qil Based
3  Manocencapsulates As Natural Spices Board Dr P Nisha
Preservatives

Development Of Pineapple Leaf Based Ministry OF Food

Biodegradable Straw And Paper Food / . .
4 Packaging Containers ( Tea, Coke, Ice E‘;&cﬁsﬁng Industries  Dr Anjineyalu Kothakota

Cream Cups & Popcorn Box)

Prospecting Iminosugars From Tubers
Of Kerala: Identification , Isolation,
Characterization And Their Role In
Glycaemic Control And Anti-Infection

SERB Dr M V Reshma

Technological Intervention For Value
& | Addition Of Polyherbal Spent Materials | DST Dr P Nisha
Avurvedic Industries

Coconut Neera Sugar And Its
7 | Glycaemic Index (GI) And Glycaemic CDB Dr MV Reshma
Load (GL) Studies

Design And Fabrication Of A Cooling
8 | Die To Control The Microstructure Of SERB Dr Vasanth Raghavan

Plant- Based Meat Analogues

Exploration Of Exosomal And Non-
9 | Exosomal Micron As From Grapes SERB Dr S Priya
Against Triple Negative Breast Cancer

Establishment Of Pine Apple Leaves M/S Vazhakulam Agro
10 | Processing Unit For Biodegradable AndFruit Processing Dr Anjineyalu Kothakota
Table Ware Manufacturing Company Ltd

Effects Of Exosoal Micro RMNAs Isolated
From Tender And Mature Coconut
Water On Gut Health And Microbiome
Dynamics

11 ChB Dr S Priya

Development Of Spices Based
12 | Nebulizer Formulation For Prophylaxis | Spices Board Dr Tripti Mishra
Of Respiratory Distress

Technology Development For

Production Of High Value Coconut Development
Medium-Chain Triglycerides Qil Board

From Coconut OQil

13 Dr Vasanth Raghavan
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14

15

16

17

18

Large Scale Production Of Iron-Rich
Multivitamin Multilayer Encapsulate
For Developing Movel Designer Rice

Preclinical Evaluation Of The Effects Of
Coconut Vinegar On Gut Health

Estimation Of Residual Sulphur On
Copra And Coconut Cil Sample

. Millets As Functional Food For

Addressing Obesity By Manifesting
Gut-Brain Axis

Phytotherapeutic Approach For The
Management Of Benign Prostatic
Hyperplasia: A Multifaceted
Target-Specific Inhibition Of Selective
Alpha -Adrenergic Receptor,
5-Alpha-Reductase And
Phosphodiesterase Type 5

DBT

CDB

M/S KLF Nirmal

Industries Pvt Ltd

D5ST

ICMR

Dr C Anandharamakrishnan

Dr R Venkatesh

Dr P Nisha

Dr P Nisha

Dr A Kumaran

MICROBIAL PROCESSES & TECHNOLOGY DIVISION

Investigation Of The Dynamics
&Mechanism Of Flocculation By
Polymers And Biopolymers For
Separation Of Solid Particles Of High
Rate Thickeners In Mineral Processing
Industries

Investigation On Identification

And Biochemical Validation Of
Selenoproteins From Nannochloropsis
Oceanica CASA CC201 As Functional
Food/ Feed Supplements

Biotechnological Approaches Promising
Grains And Food Free Of Fusarium

Mycotoxins

. Assembly Df. Svnthetic Cell Iﬁ A

Microfluidic System With Tunable
Membrane Potential

Building Artificial Cells With
Genetic Information For Regulated
Communication

Omega-3- Fatty Acid Enriched Edible
Algal Biomass As Feed Supplements

Bio Refinery Approach In Recovering
High Value Products From \egetable
And Fruit Wastes Under Circular
Economy Frame

Bioactive Pectic Oligosaccharides
Production From Fruit Wastes Using
Onsite-Developed Endogenous
Enzyme System - A Tailor-Made Green
Process To Improve The Functionality
Of Prebiotics

ANKNUAL REPORT 2023-24

Ministry Of Mines

SERB

DST

DsT

DST

DBT

DST Indo Italy

SERB

Dr Rakesh K Yasarla

Or Muthu Arumugham

Dr Madhavan Nampoothiri

Dr Harsha Bajaj

Dr Harsha Bajaj

Dr Muthu Arumugham

Dr P Binod

Dr Pinaki Dey



10

11

12

13

Development Of Antimicrobials
Targeting Bacterial

Cellular Membrane To Combat Multi-

Drug Resistance

ICMR

Dr Harsha Bajaj

CHEMICAL SCIENCES & TECHNOLOGY DIVISION

Fluorescent Molecules And Assemblies
For Sensing And Imaging(] C Bose

Fellowship)

Movel Strategies For The Generation
Of Long Lived Photo Induced Charge
Separated States In Donor-Acceptor

Systems

Development Of Quantum Chemical
Descriptor (QCD) Based Method For

Screening

Design And Synthesis Of Novel
Iminosugar Variants And Their
Cationic amphiphiles As Antiviral

Therapeutics Against Dengue Virus
(DENV)

Mano Mechanical Response In

Organic Crystals: Molecular Basis
Of Mechanically Induced Structural

Transformations

. Synthesis Of A Novel Lipid-Linked
Oligosaccharride And Its Evaluation As

Vaccine Adjuvant
Experimental And Theoretical

Investigation On Lead Free Perovskites

For Opto Electronic Applications

Digitally Connected Tribal Colonies

Synthesis And Photo Physical Study

Of Hybrid Perovskite Materials

For High Efficiency Electronic And

Optoelectronic Devices

Mixed-Dimensional And Hybrid
Bilayered Perovskites For High
Stability And High Efficiency
Photovoltaic Devices

Lead Free Hybrid Perovskites

Incorporated With Organic Charge-
Transfer Complexes For Photovoltaic

Application

Development Of A Sandwich Model
Maagnetic Capture System For The

Detection Of Pancreatic Cancer

Biomarkers In Serum By SERS Based
Immune Assay

An Integrated Target Specific

Inhibition Of Acetylcholinesterase,
Phosphodiesterase-5 AndAmyloid-Beta
Aggregation For Alzheimer's Disease
Through Phytotherapeutic Approach

DST

SERB

SERB

DBT

SERB

SERB

SERB

. Medical Electronics

& Health Informatics

Division

KSCSTE

DST Indo Israel

SERB

DHR

ICMR-DHR

Dr & Ajayaghosh

Dr V Karunakaran

Dr C H Suresh

Dr L Ravishankar

Dr Sunil Varughese

Dr L Ravishankar

Dr C Vijayakumar

Dr Yoosaf Karuvath

Dr C Vijayakumar

Dr Ishita Neogi

Dr C Vijayakumar

Dr Vishnu Priva Murali

Mr Anand Ganapathy
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14

15

16

17

18

19

20

21

22

23

24

25

26

Organic- Inorganic Hybrid
Manomaterials For Mon- Conventional
Energy Technologies

Base Controlled Diversity Synthesis Of
Spiro-Indolinone Hybrids Of Medicinal
Relevance

Diagnostic Evaluation Of A SERS-
MNanoprobe Based Immunosensor For
Early Detection Of Alzheimer’s Disease

Biomarkers From Blood

Investigation Of Ultrafast Dynamics Of
Chromophores Exhibiting Thermally
Activated Delayed Fluorescence For
Oleds

. Exploring Lead Free Hybrid Perovskite .

Materials For Neuromaorphic
Computing

Technology For The Early Detection
Of Cancer From Blood Sample
Using SERS (Surface Enhanced
Raman Spectroscopy) And Artificial

Intelligence - A Novel Technigque

Hlustration Of Excited State
Symmetric Breaking In The Multiple
Electron Donor-Acceptoer Materials
Using Ultrafast Time- Resolved
Infrared Spectroscopy

Stable, Dopant-Free And Cost-
Effective Hole Transporting Materials
For Perovskite Solar Cells: Probing
Interfacial Charge Transfer Dynamics
In M-I-P &P-I-N

Synthesis Of Polyhydroxylated
Pyrrolidine Iminocyclitol-Based Novel
Antivirals Against Dengue Virus (File

MNo. VIR/17/2020/ECD-I)

Isolation And Exploration Of
Phytochemicals Against Obesity And
Related Complications

Revealing Ultrafast Charge Transfer
Dynamics Controlling The Efficiency
Of Photo Functional Materials:

A Combination Of Femtosecond
Pump Probe And Time- Resolved
Electron Paramagnetic Resonance

Spectroscopies

Printable Carbon Electrodes Replacing
Gold: & Concept To Accelerate
Development Of Cost Effective
AndScalable Perovskite Solar Cells

For Qutdoor/Indoor Photovoltaic

Applications

Multi Resonance & Horizontally-
Oriented Blue TADF Emitters From
Materials To Device Engineering

ANKNUAL REPORT 2023-24

Mano Mission, DST

SERB

ICMR

BRNS

DST

Tata Elxsi Limited

SERB

SERB

ICMR

KS5CSTE

DST Indo German

KSCSTE

DST Indo German

Dr Sujatha Devi

Dr B 5 Sasidhar

Dr K K Maiti

Dr v Karunakaran

Dr C Vijayakumar

Dr K K Maiti

Dr V Karunakaran

Dr Joshy Joseph

Dr L Ravishankar

Dr B S Sasidhar

Or V Karunakaran

Dr Suraj Soman

Dr Ishita Neogi
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28

29

30

5 |

Design AndDevelopment Of Functional

Heteroacenes AndHetercacense

Incorporated Dyes For Indoor/fAmbient

Light Harvesting Applications

Design, Synthesis Of Novel
Maphthalene-Bipyridine Appended
Iridium (Map-Ir) Photosensitizer

For Targeted Manoparticle Based
Phototherapy In Breast Cancer Model

Development Of Spectro-Cytology
Screening Technology For Detection
Of Grades Of Cervical Cancer
Lesions By Surface Enhanced Raman
Scattering(SERS) And Artificial
Intelligence

A Sustainable Approach For Oleo
Chemicals Production From Agro
And Industrial Residues Using Non-
Conventional Oleaginous Yeast And
Fungi

Poly-Gama-Glutamic-Acid And Its
Blends As Biodegradable Material And
An Alternative To Single Use Plastics

SERB

SERB

ICMR

SERB

DBT

Dr Jubi John

Dr K V Radhakrishnan

Dr K K Maiti

Dr P A Balakumaran

Dr P A Balakumaran

CENTRE FOR SUSTAINABLE ENERGY TECHNOLOGIES

Cost-Effective Fabrication Of White
OLEDS For Solid-State Lighting: How
To Address Process Complexity And
Optimal Usage Of Materials

Tuning Electrochemical Pathways
In Mew- Generation Electrochromic
Materials For Secondary Energy-
Sourcing

. Probing Interfacial Device Dynamics

In Highly Efficient Copper Electrolyte
Based Dye-Sensitized Solar Cells For
Indoor Photovoltaics

IC-MAP Collaborative Research For
Accelerated Development Of Materials
And Devices For Energy Harvesting
And Conservation Technologies
(CRADMET)-Energy Efficient Buildings

_ (EEE)

IC-MAP Collaborative Research For
Accelerated Development Of Materials
And Devices For Energy Harvesting
And Conservation Technologies
(CRADMET)- ADAAPT- Accelerated

Development Via Automation AndAl Of

Perovskite Solar Cell Technology

Design And Development Of Optics

Integrated Rooftop Agrivoltaics

Solar Hybrid Indoor Light Harvesters
For Self-Powered Iot Applications

SERB

SERB

SERB

DST

DST

AMNERT

DST

Dr K N Narayanan Unni

Dr Biswapriva Deb

Dr Suraj Soman

Dr P Sreejith Sankar

Dr Suraj Soman

Dr Adersh Asok

Dr Suraj Soman
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10

10

11

12

ANNUA

Hybrid Electrochromic Materials and
Devices For Multifunctional Smart
Applications

Automation And AI/ML Assisted
Development Of Solid State Battery
Technology (WP:NMC Cathode For Li-
Ion Batteries)

Mon Precious Metal Oxide Carbon

Hybrid Electro Catalyst For Oxygen
Reduction Reaction

KS5CSTE

D5T

SERB

Dr P Sreejith Shankar

Dr R B Rakhi

Dr K G Nishanth

MATERIALS SCIENCE & TECHNOLOGY DIVISION

Development Of Sustainable Pressure
Sensitive Adhesives From Bio-Sourced
Pre-Polymers: A Green Alternative For
Semi-Structural Applications

Development Of Iridium Coating Over
Carbon-Carbon Composites For Space
Applications

Recovery Of Scandium , Ti02 And Iron
From Red Mud Wastes Of Aluminum
Industries

Pilot Scale Squeeze Casting
Technology Development Of High
Strength Aluminium Alloy Products For
Strategic And Automotive Applications

Development Of Wearable Electronic
-Skin Patch For Real -Time Monitoring
Of Human Health Parameters And
Tactile Sensing

Development Of LTCC Tapes And
Compatible Gold Pastes For Space
Application

Design And Development Of Flexible
Polymer/Biopolymer Based Aerogels
For Thermal And Acoustic Insulation

Synthesis And Development Of
Multifunctional Benzoxazines From
Agro Residues And Its Polymer
Composites As High Performance
Materials

Copper Coating On Poxy Carbon
Composite For Radio Frequency
Reflector Antennas

Indigenization Of Printable Conductive .

Gold Technologies For Electronic
Applications

Advanced Near Net Shape
Manufacturing Technology Of
Aluminium Alloy And Composite
Components For Thermal Management
Applications

Low-Cost Conductive Inks For
Affordable RFID Applications

W REPORT 2023-24

SERB

ISRO

SERB

DST

D5T

ISRO

SERB

DBT

ISRO

DST

DST

SERB

Dr S K Sahoo

Dr S S Sreejakumari

Dr K Jayasankar

Dr M Ravi/ Dr T P D Rajan

Dr Achu Chandran

Dr K P Surendran

Dr E Bhoje Gowd

Dr K I Suresh

Dr T P D Rajan

Dr K P Surendran

Dr T P D Rajan

Dr K P Surendran
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14

15

16

17

18

19

20

21

22

23

24

25

26

Synthesis And Development Of Hybrid
Carbon Nanocomposites And Polymer
Emulsions As Flocculants For Mining
Industry

Movel Material Manufacturing Method
For Large Volume Cast Metal Matrix
MNanoccomposites (Ultra-Cast)

Moisture Resistant, Food Compatible
Bio-Resin Coated Paper For Food
Packaging With Repulpable Potential

Development Of Molten Regolith
Electrolysis Process For Oxygen
Production From Simulated Lunar Soil

Development Of Self-Healing
Refractory And Investigation On The
Mechanism

Development Of Environmentally
Benign Inhibitor Intercalated 2D
Mica Manosheet Pigments For Metal
Protective Hydrophobic Coating

Development Of Smart Multi-
Functional Nanoceria Incorporated
Hydroxypatite/Strontium Phosphate
Composite Coating On Anodized

Mg Alloy For Temperary Implant
Applications

Highly Flexible, Self-Responsive

And Bio Based Polymeric Hydrogel
Compaosite Films With Energy Efficient
MIR Shielding Property

Technology For Rare Earth Added
Aluminium Alloys And Products For
Aerospace, Marine , Energy And
Automotive Applications

Aluminium-Magnesium Based
Bimetal Castings For Light Weighting
Applications Through Centrifugal
Casting Technique

Processing Of Cerium Sulphide Red
Pigment From Ferrous Carbonate
Precursor Produced By IREL

Spray Pyrolysis Based Bench Scale
Synthesis Of Morphologically Tuned
Porous Electrode Materials For Energy
Applications

Pilot Plant Extraction Of Rare Earth
Elements (Scandium, Neodymium

g&FEuropium) From KMML Titanium

Industrial Waste

Development Of Composition Tolerant
Reusable Aluminium Alloys By
Recycling Metallic Waste

Ministry Of Mines

Ministry Of Mines

BIRAC

ISRO

ISRO

DST

DST

SERB

IREL, Mumbai

DST -AMT

IREL, Kollam

DST

Ministry Of Mines

SERB

Dr K I Suresh

Dr T P D Rajan

Dr S K Sahoo

Er 1 Venkatesan

Dr Jayasankar

Ms Nithya

Dr Simi

Dr S K Sahoo

Dr T P D Rajan

Dr A Srinivasan

Dr S Ananthakumar

Dr U S Hareesh

Dr M Sundararajan

Dr Parijat Pallab Jana
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27

10

11

12

13

Sl L

High Entropy Mechanical Energy
Scavenging Through Piezo-Tribo-
Hybrid Nanogenerators Derived

From Waste Materials Aiding Circular
Economy For Self-Powered Electronics

SERB

Dr Achu Chandran

ENVIRONMENTAL TECHNOLOGY DIVISION

Pilot Scale Demonstration Of

A Technology For Remediating
Community Well Water Contaminated
With An Emerging &Endocrine
Disrupting Micro Pollutant Perchlorate

Upgradation Of Food Testing
Laboratory {MoFPI-FTL)

Pilot Scale Demonstration Of A
Comprehensive Approach To Recover
High Value Products From Waste
Banana Pseudo Stem

Implementation Of A Sustainable
Bioenergy Based Model Effluent
Treatment Plant Desiccated Coconut
Industries

Investigation On Operational Efficiency
Of Industrial Gas Bio Filters

Forward Osmosis Assisted
Concentration Of Reject Of Reverse-
Osmuosis For Possible Bypassing Of
MEE

Review And Update Of National
Implementation Plans (Nips) Under
The Stockholm Convention (SC) On
Persistent Organic Pollutant (Pdps) For
India

Brahmapuram Fire Incident 2023:
Hazardous Chemical Emission
Assessment And Mitigation Plans

Study On Techno-Validation Of Odour
Control Facility Of Poultry Rendering
Unit (Stage-1)

Hydro Dynamic Cavitation Assisted

Fractionation Of Coconut Waste Shell
To MCC And Its Conversion To LGO

Review Update On Biomedical Waste
Management In Kerala State

Development Of Accelerated
Biodegradation (Aerobic And
Anaerobic) Testing Method For
Biodegradable Plastics

Study On Assessment Of The Air
Pollution Load And Emission In Old
And Modern Plywood Manufacturing
Units In Kerala

AL REFORT 2023-24

Jal Jeevan Mission

Ministry Of Food
Processing Industries
(MoFPI}

DST

D5T

KSPCB, TVM

KLF

GEF-UNEP

K5PCB

M/S Organo Fertilizers

(India) Pvt Ltd

CDB

K5PCB

DBT

KSPCB

Dr B Krishnakumar

Dr K P Prathish

Dr B Krishnakumar

Er T Dhani Babu

Dr Partha Kundu

Dr Akshay Shende

Dr K P Prathish

Dr K P Prathish

Dr Partha Kundu

Er T Dhani Babu

Dr C Kesavachandran

Dr Partha Kundu

Dr Partha Kundu



Chitan-Glucan Complex Manofibers
From Fungal Mycelium And Their

14 | Implication Of Biomaterials Through

SERB

Tuning Of Surface And Mechanical
Properties

Sl No

CSIR PROJECTS 2023-24

Project Title

Dr K C Sherpa

Project Leader

E30W

4M

ANB

Mear Infrared Emission From Organic Light
Emitting Diodes: Novel Design Strategies

Field Testing And ".Faiidaticrn Of A Modular ]

Onsite Wastewater Treatment & Resource
Recovery Unit

Utilization Of Ilmenite Mineral Industrial
Sludge From TiO, Pigment Industry For
Making Coloured Ceramic Tiles Via Low-
Energy Sintering Process

Dr Marayanan Unni

Dr B Krishnakumar

Dr S Ananthakumar

Effective Utilization Of Agro Residues

For Development Of Biomaterials Based
Leather Substitute - Process Optimization
And Scale Up Studies

Dr Anjineyalu
Kothakota

CLP

DSSC Technology For TV & AC Remotes:
Import Substitution, Scale-Up And
Benchmarking Of Potential Metal-Free
Organic Dyes And Copper Electrolytes

Dr Suraj Soman

CLP

Thermo Responsive Specialty Chemicals
For Large Area Smart Facades And
Windows

Dr Sreejith Shankar

CLp

3

Fluorescent Pigments With Magnetic
Response For Security Printing

Dr C Vijayakumar

CLP

Greener And Sustainable Process To
Convert Waste Banana Stem Into
Manocellulose

Dr Saju Pillai

CLp

Bio Based Polyurethanes And Hybrid
MNanocomposite Dispersions For Application
In Leather Finishing

Dr K I Suresh

10

E30OW

Sustainable Geo Composite Drainage-
Root Barrier Systems For Green Highways

Dr Saju Pillai

11

E30OW

Development & Demonstration Of 10
Tpd Clean Sustainable Municipal Solid
Waste(Msw)

Dr Partha Kundu

12

EED

Pre-Commercialization Feasibility Studies
And Building Integration Of Multifunctional
Dynamic Window Panels

Dr Biswapriya Deb

13

EED

Systems Engineering Of Dynamic Power
Window Technology

Dr Adersh Asok

14

EED

Indigenous Development Of Processes And
Materials For Highly Efficient And Stable
Perovskite Solar Cell Technology

Dr Marayanan Unni
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ETT Develocpment Of Thermo Responsive Dr P Sreejith
e bl Materials As Vaccine Viral Monitors Shankar
Development Of Scale Up Synthesis
Strategies For Short, Modified
15 S HIC Oligoribonecleotide Therapeutics (Syn- Dr Joshy Joseph
Oligo Rna)
17 M?E?Brign “':‘snﬁl;g" Innovative Processes And Technologies Dr L Ravishankar
For Crop Protection Chemicals
Mission | Carbon Dioxide Capture And Utilization
e LR Mode From Point Sources Of Steel Industry Dr U S Hareesh
Mission | Discovery & Pre-Clinical Development Of :
i EEVIR Mode Antivirals For Covid-19 & Other Diseases Dr Jubi John
Mission | Active Pharmaceutical Ingredients For :
. Health care ' Mode | Affordable Health Care (Api-ahc) Dr Jubi John
=T z : :
Mission | Phenome India- Csir Health Cohort Dr Rajeev K
= Health care Mode Knowledgebase Sukumaran
: Mission | Jigyasa 2.0 Programme With The Concept
W Jigyasa Mode Of Virtual Lab Integrated (Cjvl) Dr Joshy Joseph
Millet - Sustaining Health Through
Mission | Research And Innovation By Analysis Of
24 SHEL AHNA Mode Mutrients And MNutraceuticals To Achieve DrV V Venugopal
Global Awareness (Shri Anna)
Sustainable Technologies For The
Safe Utilization And Recycling Of Non- Dr S
Metallic Ilmenite Mineral Industrial
24 WTW Mission | Wastes/Technology Development For [ﬂ")?a;?;a‘;';;izr y
Mode Recovery Of Tantalum From Secondary Dr P Srge'ith
Resources (Retan)/Waste To Wealth : s 1
Comprehensive Solutions Towards Circular ankar
Economy And Sustainability
Mo Development Of Advance Materials And
25 Energy Mode Devices For Opto-Electronic, Biomedical Dr Biswapriya Deb
And Strategic Applications
26 Energy H::&gn Hydrogen Technology (H2t) Dr Satyajit Shukla
27 Skg'n?;r;"tej“ Network | CSIR Integrated Skill Initiative Phase II | Mr V Moni
PROJECTS FUNDED BY INDUSTRIES
MNo. | Title Organization Project Leader
SPONSORED PROJECTS

Development Of Friction Dust Resin From

M/S Sree Krishna

1 | cashew Nut Shell Liquid. fndiitics Dr K I Suresh
;:I'ect%nnifgv I;]or The Pr?jduction Of Crema e Dr
Coffee) With Improved Foam Retention ata Colree

& Time Limited,Bengaluru Erﬁrr’;erl!r;:ri]harama
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Development Of A Scalable Manufacturing
Process For Mct il From The Deoderized

Dr P Nisha &

Kwa At Thiruvananthapuram

Authority

= D|Istlllate Of Palm Kernel Qil And Coconut Crestchem Ltd Dr. Vasanth Ragavan
O
Chemao Profiling And Quantification Of
4 | A Botanical Extract (Agueous Alcoholic g;'&ﬂg%ﬁuﬁé Dr L Ravi Shankar
_ _E;-:t_ra:_:t_{]f Rnsemaw Leaues] i IR . N
Research And Deveiupment Of Imprmred Dr M Ravi/
3 | Aluminium Material For Scroll Applications Atlas Copco Dr T P D Rajan
Development Of MNatural Fibre- Based . e Dy
b Bmdegradable and Pan:kagmg Cnntamerﬁ ITC Limited Dr-Sap I_]'Ha' - _
Development Of Cost-Effective IR g .
7 | Reflective Ceramic Colorants For Polymer ﬂg'ht& Industries Dr S Ananthakumar
Coatings
Feasibility Studies On The Recovery :
8 | Of Nickel And By Products From Spent E';:'rg Eh::?‘ulf? Ltd Mr J Venkatesan
Electroless Mickel ¥
Feasibility Studies On The Recovery Of
Palladium, Platinum, Rhodium From .
9 | Catalytic Converter And Recovery Of Li, Eg:'rg E"::EJ? Ltd Dr K Jayasankar
Co, Mn, Ni From Spent Li Ion Batteries ¥
| (Laptop/Mobiles Batteties/Black Mass)
Process Development &nd Validation Of ;
10 | Kaolin Clays And Industrial Products For E&T&da Kaolin Dr S Ananthakumar
MNiche Market
Development DfBro'ﬁ.rn Fus?d Ahémina dai
From The Mon- Metallurgical Grade Hindalco
11 | pauxite Of Indian Origin And Its Industries Ltd Mr 1 Venkatesan
Eharactenzatmn A
Feaa|b|llty Assessment For Bioethanol ’ A
12 | production From Water Hycinth Biomass K-Disc Dr K Rajeev Sukumaran
Process Development Of & Novel Probiotic | Abode Biotech .
13 Yaast India Ltd Dr P Binod
Fermentation Of Fresh Turmeric And : :
: . Abrin Aldrich
Production Of Fermented Turmeric Powder : .
14 (Ftp) With Better Solubility And Improved ,;Etr?_ghcprnducts Dr K Rajeev Sukumaran
Palatability - )
Material Evaiuatmn Using Advanced Momentive
15 | Surface Characterizations {XPS) Performance Dr. Saju Pillai
Materials Pvt Ltd
Development Of High - Pressure Die Cast | yindalco Dr M Ravi/
16 | Aluminium Alloys And Extrusion Alloys P el
Industries Limited DrParijat Pallab Jana
Development Of Knowledge Base On
17 | pharmaceutical Formulations Ksdp Ltd Dr A Kumaran
Phytochemical Evaluation Of Formulations | Pankajakasthuri 2
18 Herbal Foundation Dr P Nisha
CONSULTANCY PROJECTS
] M atefrai_EvaIua_ltl_on [_JS_I hg a'-".dvanced . ol
1 e rfien Thorictarsakans IIST Valivamala Dr Saju Pillai
Preparation Of Homogeneous Solution
Of Four Compounds (1) Squalene, (2] .
2 Oxyresveratrol, {BR Linoleic Acid (4) M/S Sira Naturals | Dr & Kumaran
Vitamin E In Squalane Base
3 Technical Evaluation Of Stp Installed By Kerala Water Dr Akshay Shende
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114

Preparation Of District Survey Report For

Divisional Forest

Encapsulation Of Conformal
Arrayhydrophone

4 | Riverbed Or Sand Mining In Kollam District ! Er Sravanth Tangellamudi
(Kulathupuzha River) Officer(DFO)
Design Of 10 Kld Mowa Unit For A Medium | Jaihari Food
Scale Bakery Unit For Wastewater Products ;
3 | Treatment & Recycling Dr B Krishnakumar
Sh’gctural Studies Of Polysiloxanes Using Momentive
& ‘u’qnable Temperature Srnal_l— Angle And Performance Dr E Bhoje Gowd
Wide- Angle X-Ray Scattering Materials Pvt Ltd
| validation Of Owc For Suchitwa Missi ; | .
2 allaaton WC FOr sucnitwa MIssion Vikas Ecosystems DB Krishniakismai
Pvt Ltd
Validation Of Owc For Suchitwa Mission Waste Is Gold Pvt ;
8 itd , Banaalare Dr B Krishnakumar
Characterization And Assessment Of
9 | Lithium Content From Indian Ores: 1SW Steel Limited | Er 1 Venkatesan
Phase -1
Feasibility Studies On The Development
10 | Of No-Reactive, Non-Wetting Coating For | M/S Tata Metaliks | Dr U S Hareesh
Molten Transport.
Analysis And Interpretation Of Dioxins Fish Gil
11 | Furans Pcbs, Heavy Metals In Fishand Fish Companiss Dr K P Prathish
Pr_m_il_rcts
12 | Eia Study For Ire -Block-I1I-Ext KMML | Er Saurabh Sakhre
Study On Dioxins And Furans Emmission
12 | In Air , Ash/ Soil Samples In Industrial BARC Dr K P Prathish
Plasma Gasifier
Study On The Emission Of Dioxins,
Furans, Pcbs And Heavy Metals In
14 | Ambient Air,Soil,Sediments And Vegetation | KSPCB Dr K P Prathish
Samples Collected During The Fire
Breakout Incident At Image , Palakkad
Preparation Of District Survey Report For | Institute Of Land
River Bed Mining In The State Of Kerala And Disaster
15 Management Er Saurabh Sakhre
(ILDM)
Analysis And Interpretation Of Arsenic, Panlca]iakastuﬁ .
16 | Lead, Cadmium AndMercury In Ayurvedic | Herbals India Pvt | Dr K P Prathish
Formulations Ltd
Pilot Scale Feasibility Trials On Bioethanol | Spac Starch g
17 | production From Starch Products Pvt Ltd Dr K Rajeev Sukumaran
Consultancy To Set Up Processing Line For
18 Matured Coconut Water Concentrate AFSC Bank Er Vv Venugopal
Asessment Of Heavy Fluvial Minerals In M/S Mkn Bricks
19 | Lean Mineral Production Area And Blue Metals Dr M Sundararajan
(M) Ltd
COLLABORATIVE PROJECTS
Qualitative Evaluation Of The Impact Of .
1 | Treated Biomedical Waste On Selected Soil ;‘éﬁg&%;ﬁ?{?‘j Dr P Srecjith Shankar
Parameters
Develqpr_nent of ﬂ.{dditive Manufacturing
> /3d Printing Technigue Or Polyurethane NPOL, DRDO Dr K I Suresh

ANKNUAL REPORT 2023-24



Centre Of Excellence For Lightweight Wabco India :
3 | Material Technologies Limited DrT P D Rajan
Indigenous Development Of Aluminum- b \
4 | Silcon Carbide Metal Matrix Composites ADE, DRDO DrT P D Rajan :
CSR-GAP PROIJECTS
'I:Et:hru:h:u;rpr For The Early E’Et:inn DF N
1 | Cancer From Blood Sample Using SERS Tata Elxsi Limited | Dr Kaustabh Kumar Maiti
(Surface Enhanced Raman Spectroscopy)
Establishment Of Pineapple Leaves vazhakulam
Processing Unit For Biodegradable Agro AndFruit =
2 | Tableware Manufacturing p:::lg cessing Dr K Anjineyulu
Company Ltd
Study On Techno- Validation Of Odour
3 | Control Facility Of Poultry Rendering Unit | grgano Fertilizers | Dr Partha Kundu
(Stage -1}
Estimation Of Residual Sulphur In Copra M/S KLF Nirmal .
4 | Coconut il Samples Industries (P) Ltd Dr P Nisha
Memorandum of Understanding Entered
Nature Of Name Of The Firm/ :
No. Title The Mol Fetiies Project leader
Technology For The Agresment
i Production Of Crema For TATA Coffee Limited, DrC
(Coffee) With Improved Sponsored Bengaluru Anandharamakrishnan
Foam Retention Time Research
The Development And z :
STy Saint Gobain
2 E&T&iﬁ:glﬁ&“%’;ﬂ?n NDA India Pvt. Ltd., Dr Biswapriya Deb
e Chennai
Preparation Of District
Slunre‘y Report For Agreement Divisional Forest Mr Sravanth
3 | Riverbed Or Sand For Project Officer (DFO) Tangellamudi
Mining In Kollam District 1 g
(Kulathupuzha River)
Environmental Exposure
And Its Health Effects,
Eﬁzflrsfcg&:lg?r:e%?cﬁﬁfodelIing Agreerent Indian Institute Of
4 And Simulation (PBPK For Research | Technology (IIT), Dr C Kesavachandran
Models); Risk Assessment Collaboration | Hyderabad
Models And Skill
Development Program
Detailed Scientific Analysis
Of Different Compounds
Isolated From Medicinal :
Plants And Development Agreement Egﬁe[;?%?ﬁ::ma &
5 | Of Pharmaceutical For Research Dr A Kumaran

Formulations For Health Collaboration
And Treatment Of Various

Ailments And Further Value

Addition On Their Products

And Research Centre,

Thiruvananthapuram
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Processing Of Cerium
Sulphide Red Pigment

] From Cerrous Carbonate

Precursor Produced By
IREL

Technology For Rare-

Earth Added Aluminium

Alloys And Products

Applications

Faculty And Student
Exchange Program For
The Mutual Benefit By

Utilizing The Expertise And
Infrastructure Existing In

Both Institutions

To Establish A Mutual

Framework Governing The
Respective Organizational

Relationships,
Responsibilities And
Research Collaboration

Mon Disclousure

10 Agreement

Feasibility Studies On The

Development Of Non-
11 | Reactive, Non-Wetting

Coatings For Molten Metal

Transport

Indigenous Development

Of Processes And Materials
12 | For Highly Efficient And

Stable Perovskite Solar

Cell Technology

Hydrodynamic Cavitation

Assisted Fractionation Of
13 | Coconut Waste Shell To

MCC AndIts Conversion To

LGO

14 | Chemical Testing

Knowhow And Technical

Guidance To ADC For
The Fabrication Of The
Equipment

15

ANKNUAL REPORT 2023-24

For Aerospace, Marine,
Energy And Automotive

Agreement
For

Sponsored
Research

Agreement
For
Sponsored
Research

Agreement
For Research
Collaboration

Agreement
For Research
Collaboration

NDA

Agreement
For
Sponsored
Research

Agreement
For Project

Agresment
For Project

Extension Of
Agreement

Knowhow-

Agreement
For The
Automation
Of Equipment

IREL Technology
Development Council

IREL Technology
Development
Council, Odisha

KSCSTE,

Thiruvananthapuram.

Fatima Mata National
College (FMMNC],
Kollam

Silres Energy
Solutions Pvt. Ltd,,
Chennai

Tata Metaliks, Kolkata

HHVAT (HHV
Advanced
Technologies Private
Limited), Bangalore

Coconut
Development Board
(CDB)

Envirodesigns Eco
Labs, Ernakulam,
Kochi

Antony David and
Co., Thrissur

Dr S Ananthakumar

Dr T P D Rajan

Mr B S Praveen Raj

Dr Kaustabh Kumar
Maiti

Dr Adersh Asok

Dr U S Hareesh

Dr Narayanan Unni

Er T Dhani Babu

Er Sravanth
Tangellamudi /

Er ] Ansari

Dr P Sreejith Sankar
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17
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19

20

21

22

23

24

To Establish The

Initial Framework For
Cooperation Between IPS
Academy, Institute Of
Enginesring &Science,

Indore AndCSIR-MNIIST

Technological Interventions

And Capacity Building For
Empowering People Of
kKerala Connectad With
Agriculture, MSME, SHG

Etc.

Development Of Carbides,
Nitrides And Borides From
Oxides/Minerals And Its
Characterization

Collaboration In The Areas
Of Mutual Interests Like
Microbial Processes And

Synthesis Of Various Types

Of Biopolymer Synthesis
And Production Of Plant
Based Nano Cellulose And
The Production Of Nano
Cellulose Using Bacterial

Origin

Development Of A

Clean Sustainable MSW
Technology: 10 TPE Pilot
Plant For Management Of
Municipal Solid Waste

Review And Update
On Biomedical Waste
Management In Kerala
State

To Conduct Joint
Collaborative Research,
Undertake Mult Centric
Research Projects And

Promote Inter-Institutional
Cooperation

Collaboration In The Areas
Of Mutual Interest

Evaluation Of The
Feasibility Of A Business
Relationship Between The
Parties And Shall Include
Exchange Of Business And
Market Information

Agresment
For Research
Collaboration

Agreement
For Capacity
Building

NDA

Agreement
For Research
Collaboration

Agreement
For Project

Agreement
For Gap
Analysis

Agreement
For Research
Collaboration

Agreement
For Research
Collaboration

NDA

IPS Academy,
Institute Of
Engineering
&Science, Indore

Kerala Khadi And

Village Industries
Board (KKVIB)

Carborundum
Universal Limited
(Cumi), Chennai

Mahatma Gandhi
University {(MGU),
Kottayam

. Center For

Environment
AndDevelopment
(CED},

Thiruvananthapuram

&
MNedumangad
Municipality,

Nedumangad Town,
Thiruvananthapuram

Kerala State Polutticn

Control Board,

Thiruvananthapuram

Department Of
Biotechnology,

University Of Calicut,

Malappuram

Sree Chitra
Thirunal College
Of Engineering,

Thiruvananthapuram

Raini Industries India

Private Limited,
Chennai

Mr Saurabh Sakhre

Dr M VvV Reshma

Dr K Jayasankar

Dr Pinaki Dey

Dr Partha Kundu

Dr C Kesavachandran

Dr L Ravi Shankar

Dr K Madhavan
Mampoothiri

Dr Adersh Asok
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25

26

27

28

29

30

31

32

34

Technology For The Early
Detection Of Cancer From
Blood Sample Using SERS
(Surface Enhanced Raman
Spectroscopy)

And Artificial Intelligence -

A Novel Technigue

To Explore The Possibility
Of Bridging A Cooperation
In Research And

Developmental Activities

Manufacturing Building
Bricks Utilizing Waste
Foundry Mould Sand
Generated By Peekay

Steal Ltd.

Research Collaborations
In The Area Of Spice
Processing, Functional
Foods, AndNutraceuticals

Research Collaborations
In The Area Of Food
AMuetraceuticals

To Provide A Solution For
Improving The Pathogen
Removal Efficiency Of
CB5F

Development Of
Accelerated Biodegradation
(Aerobic And Anaerobic)
Testing Method For
Biodegradable Plastics

To Promtesnd Develop

Co-Operations In The Field
Of Science And Technology
And Inter Disciplinary

Research Between The Two

Institutions.

Development Of & Scalable
Manufacturing Process For
MCT Qil From The Palm
Kernel Oil Deodorizer
Distillate (PKODOD) Or
(PAKODA) Also Known

As Palm Kernel Fatty

Acid Distillate And From
Coconut Oil Deodorizer
Distillate (CODOD)

ANKNUAL REPORT 2023-24

Extension Of
Agreement

Agreement
For Research
Collaboration

Technology
Transfer

NDA

NDA

Agreement
For Project

Agreement
For Project

Agreement
For Research
Collaboration

Agreement
For
Sponsored
Research

Tata Elxsi
Limited,Bangalore

Rubber Research
Institute Of India
(RRII), Kottayam

M/S Peekay Steel Ltd
, Coimbatore

M/S Aurea Biolabs
Private Limited

M/s akay MNatural
Ingredients Private
Limited,Cochin, Aluva

Mr. Adarsh P.

Kumar, Partner,
Hydronest, Thiruvalla,
Pathanamthitta

Department Of
Biotechnology, New
Delhi

KSPCE,

Thiruvananthapuram

M/S Crestchem
Ltd,Gujarat

Dr Kaustabh Kumar
Maiti

Dr K I Suresh

Dr 5 Ananthakumar

Er v V Venugopal

Er v V Venugopal

Dr S WV Shukla

Dr Partha Kundu

Dr C Kesavachandran

Dr P Nisha



34

35

36

37

38

39

40

41

To Improve Employability
Of People In Kerala In
General And To Provide
Gainful Employment

In Particular Through
Industry Oriented Long-

Term And Short-Term Skill
Development Programmes

Collaboration On
Academic, Research
Activities, Technology
Incubation, Diffusion
And Entrepreneurship
Development.

Assessment Of Heavy
Fluvial Minerals In Lean
Mineral Production Area

Material Transfer
Agreement For The
Project, Sustainable
Geocomposite Drainage-
Root Barrier Systems For

Green Highways

A System And A Method
For Onsite Wastewater
Treatment And Resource
Recovery (NOWA)

Human Resource
Utilization, Facility
Utilization, Technology
Support Services, And
Consultancy Services,
Collaborative Research

Works In The Field Of Light

Alloys

To Collaborate In The

Field Of Multicenter

Clinical Research AndBasic

Research, Faculty &And

Student Exchange Program
For The Mutual Benefit By
Utilizing The Expertise And

Infrastructure Existing In
Both Institutions

Study On Assessment

Of The Air Pollution Load
And Emission In Old
And Modern Plywood
Manufacturing Units In
Kerala

Agreement
For Academic
Collaboration

Agreement
For Capacity
Building

Agreement

For
Sponsored
Research

Material
Transfer
Agreement

Technology
Transfer

Agreement
For Research
Collaboration

Agreement
For Research
Collaboration

Agreement
For Project

Kerala Development
And Innovation
Strategic Council,
Thiruvananthapuram

Mational Innovation
Foundation,
Bengaluru

M/S MKN Bricks
&Blue Metals (P)
Ltd, Trivandrum

M/S Virendera
Textiles, Noida

. Mr. Ahammed

Sufivan

0.P,M/S Reebon
Solutions,Campus
(via), Calicut

Hindustan
Aeronautics Limited
(HAL), Bengaluru

Pushpagiri Research
Centre, Thiruvalla
Kerala

KPCB,
Thiruvananthapuram

Mr V Moni

Mr R S Praveen Raj

Dr M Sundararajan

Dr Saju Pillai

Dr B Krishnakumar

Dr A Srinivasan

Dr P Binod

Dr Partha Kundu
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42

43

44

45

456

47

48

49

50

al

Jointly Developing
Biomass- Based Leather
Alternates And Other
Related Materials And

Chemicals

Agreeement For The
Recognition Of National
Reference Laboratory

. To Engage In An

Exchange Of Confidential
Information To Explore
The Development Of
Adjustable Transparency
Of Automotive Glasses By
Using Thermochromic Or

Electrochromic Dye Or Ink

Poly-Gamma-Glutamic-
Acid And Its Blends As
Biodegradable Material And
An Alternative To Single
Use Plastics

To Investigate The Impact
Of Biomedical Waste
Treated Using NIIST
Technology On Selected
Soil Parameters, Under A
Collaborative Platform

To Exchange And Discuss

Certain Non-Public,
Confidential Or Proprietary
Information With Each
Other In Connection

With A Potential Business
Relationship

Design Of Point-Of-Cara
Diagnostic Materials,
Platforms AndDevices
For Biomedical
AndEnvironmental

| Applications

Development Of Test
Methodology To Estimate
Residual Sulphur In Copra
AndCoconut Qil Samples

Mon Disclousure
Agreement

A Knowhow For Making
Coconut Meera Syrup/
Sugarcane Juice Syrup

ANKNUAL REPORT 2023-24

NDA

Agreement

NDA

Agreement
For Project

Agreement
For Research
Collaboration

NDA

Agreement
For Research
Collaboration

Agreement
For Project

NDA

Technology
Transfer

M/S Alt Materials
Innovations Pvt. Lid.,
Bangalore

FSSAI, New Delhi

M/S Tata Motors,
Mumbai

DET.New Delhi

M/S Bio Vastum
Solutions Pvt. Ltd.
Angamaly South,
Ernakulam

Ql Space Pvt.
Ltd. Australia,

Manipal Institute Of
Technology, Manipal
AndManipal School
Of Life Sciences,
Manipal (MAHE)

M/S KLF Nirmal
Industries (P) LTD.,
Thrissur

Garrett Motion
Engineering Solutions
Private Limited,
Bengaluru

.Ms, Dhanvya

Kiran, DO Shri
Parameshwaran.k
Proprietor, Nutriwadi
Matural Foods
International,
Thrissur

Dr P Binod

Dr K P Prathish

Dr Biswapriya Deb

Dr P A Balakurnaran

Dr P Sregjith Shankar

Dr SV Shukla

Dr Kaustabh Kumar
Maiti

Dr P Nisha

Mr C K Chandrakanth

Dr MV Reshma



52

53

54

55

56

57

58

59

o0

Phytopharmaceuticals

For Various Ailments,
Biological Testing Services,
Phytochemical Markers,
Mutraceuticals Process And
Products Etc.

NDA

To Strengthen, Promote

And Develop Co-
Operations In The Field
Of Energy & Environment,
Agriculture And Allied
Sectors, Water And Waste
Water Treatment, Training

Agreement

& Development, Etc.

Providing A Description
Of The Products And/Or

Services That The Joint Agreement
Venture Is Concerned With

Advanced Research

Collaboration Between

CSIR-MNIIST AndOlusium, Agresment

Aiming To Foster
Innovation And Develop
Intellectual Property

The Filamentous Fungus

— Aspergillus Carbonarius
For Production Of The
Enzyme(S) And Proposes
To Avail The Consultancy
Services

Material
Transfer
Agreement

. A Process For Production

Of The Enzyme - Beta
Glucosidase Using
Filamentous Fungus
Employing Solid State

Technology
Transfer

Fermentation

To Allow CSIR-NIIST To
Make And Test Samples Of
EATOMN Proprietary Material
And Provide Test Results

NDA

To EATON

Preparation Of Mine Plan
Including Environmental
Management Plan For
Potential SandMining Sites
Less Than 5 Hectares

In Priority Districts

Of Thrissur, Palakkad

Agreement
For Project

AndMalappuram In Kerala

Research Collaborations
In The Area Of Spice
Processing, Functional
Foods, AndMutraceuticals

NDA

Joint Venture

For IP Sharing

Himalaya Wellness
Company {Hwc),
Bengaluru

M/S UNISON
Consultancy Pvt.
Ltd.,Kochi

M/S Unison
Consultancy Pvt.
Ltd., Kochi

M/S Olusium
Technologies In
Advanced Research,
Kanyakumari

M/S Sarthak Metals
Limited, Nagpur

M/S Sarthak Metals
Limited, Magpur

Eaton India
Innovation Center Llp
("Eaton™), Pune

Commissioner,
Land Revenue,
Thiruvananthapuram

Plant Lipids

Dr & Kumaran

Dr ¥V K Praveen

Dr Akshay Shende

Dr Kaustabh Kumar

Maiti

Dr Rajesv Sukumaran

Dr Rajesv Sukumaran

Dr T P D Rajan

Er T Sravanth

Dr VYasanth Raghavan
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122

Technology Transfer For
Manufacturing Leather

61 | Alternative ( Vegan
Leather) From Sugarcane
Bagasse

Preparation Of
Homogeneous Solution
Of Four Compounds

62 | (1) Squalene, (2]
Oxyresveratrol, (3) Linoleic
Acid (4) Vitamin E In
Squalane Base

Development Of Emulgel

Structured Using Passion
63 | Fruit Rind Pectin And

Hanthan Gum As Plant-

Based Alternative To Butter

Developing Advanced
Cermaics/Materials, CO2
Capturing Materials,
Extraction Of Synthetic

&4 | Rutile From Ilmenite,
Recovering Critical Metals
From Industrial Waste And
E-Waste AndRare Earth
Metal Extraction

Strengthening Mew
Developments In The
Projects Which Has The
Potential To Be Developed

65 | To Commercial Products
Integrating NIIST Made
Indoor Light Harvesting
Dye-Sensitized Solar Cells/f
Modules

Development Of Sunlight
And Mobile Flash
Rechargeable Inorganic
Phosphors

6o

Mew Greenish Phosphors
Which Can Be Activated

67 | By Mobile Flash Light,
Specifically, Apart From
Sunlight

The Parties Desire To Have
Discussions Of Or Relating
To The Confidential

68 | Information For The
Purpose Of Evaluating
A Potential Business
Relationship.
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Technology
Transfer

Agreement
For

Sponsored
Research

Agreement
For Project

NDA

Agreement
For Research
Collaboration

NDA

Material
Transfer
Agreement

NDA

M/S PA Footwear Pvt,
Ltd., Chennai

Mrs. INDIRA.T, The
Managing Partner Of
M/S Sira Naturals,
Vadakara

Indian Institute
OfTechnology,
Hyderabad

Saarloha Advanced

Material Pvt. Ltd.,
Pune

Embedite
Pwt, Ltd., At
Thiruvananthapuram

M/S Huebright Colors
Pvt. Karnataka

M/S Huebright Colors
Pvt. Karnataka

Garrett Motion
Engineering Solutions
Pvt. Ltd., Bengaluru

Dr Anjineyulu
Kothakota

Dr A Kumaran

Dr P Nisha

Er 1 Venkatesan

Dr Suraj Soman

Dr Subrata Das

Dr Subrata Das

Dr A Srinivasan



69

70

71

72

73

74

75

76

77

78

Setting Up A Processing
Unit Of Agro-Waste (Field
Crop Waste Such As Rice
And Wheat Waste) And
Manufacture Of Single-Use
Biodegradable Tableware
Including Plates, Bowls,

Tumblers, And Spoons

Material (Vegan Instant
Tea Premixes (Vegan Tea/
Prebiotic Vegan Tea And
Synbiotic /Probiotic Vegan

Tea)) Transfer Agreement

A System And A Method
For Onsite Wastewater
Treatment And Resource
Recovery (NOWA)

To Undertake Collaborative

R 8D Based Research Work

On Rubber

A Joint Venture In Order
To Collaborate In The
Participation Of The Bid
Proposals And Execution
Of Consultancy Services

Technology Transfer For

Setting Up Of Plant For

Manufacturing Multi-Use
Biodegradable Tableware
From Seaweed, Chitosan

And Carrageenan

Technology Transfer For
Manufacturing Leather
Alternative (\Vegan
Leather) From Seaweed,
Chitosan And Carrageenan

Precious Metal Extraction
By Eco-Friendly Processes

Feasibility Assessment Of
Agro-Residue For Ethanol
Production Using ICT's
Proprietary Technology,
Using Different Biomass
Hydrolyzing Enzyme

Cocktails

To Jointly Explore And
Undertake Collaborative
Research And
Development Activities In
Areas Of Mutual Interest

Technology
Transfer

Material
Transfer
Agresment

Technology
Transfer

Agreement

For Research
Collaboration

Joint Venture
Agreament

Technology
Transfer

Technology
Transfer

NDA

Agreement
For Project

Agreement
For Research
Collaboration

M/S The East
Corridor Consultants
India Pvt. Lktd.,
Lucknow

Mr Vedansh Govyal,

M/S Matturz Bio
Kontro

Dr. Sanju Thomas
M/S Two Degree
Climate Control Pvt.
Ltd.

Ernakulam

MRF Limited,
Chennai

M/S Unison
Consultancy Pvt.
Ltd., Kochi

Aquagri Processing
Pvt, Ltd.,
Manamadurai

Aquagri
Processing Pvt.
Ltd.,Manamaduraii

Green Global
Recycling Private

Limited, Bangalore

Institute Of Chemical
Technology, Mumbai
(ICT, Mumbai)

Dr. S Unnikrishnan
Mair, Director, VS5C,
Thiruvananthapuram

Dr Anjineyulu
Kothakota

Dr P Nisha

Dr B Krishnakumar

Dr S Ananthakumar

Dr M VReshma

Dr Anjineyulu
Kothakota

Dr Anjineyulu
Kothakota

Dr K layashankar

Dr Rajeev Sukumaran

Dr A Srinivasan
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124

79

a0

a1

g2

83

a4

85

To Jointly Explore And
Undertake Collaborative
Research And
Development Activities In

Areas Of Mutual Interest

To Establish A Mutual
Framework Governing The
Respective Organisational
Relationships,
Responsibilities, And

Activities

Agreement For Access And
Benefit Sharing

NDA Regarding Solar Light

Management Technologies

Promote And Develop

Cooperation In The Fields
Of Wastewater Treatment

And Management

To Strengthen, Promote
And Develop Co-
Operations In The Field Of
Science And Technology
AndInterdisciplinary
Research Between The Two

Institutions

To Work In Collaborative
Research Projects In The
Area Of Aluminium Alloy
Based Materials And
Process For Moulding,
Low Pressure Die Casting
Of Aluminium Alloys,
Surface Treatment Of
Steel Sidewall, Testing Of
Bonding Between Steel
And Aluminium, Reuse Of
Foundry SandandMaterials
Selection
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Agreement
For Research
Collaboration

Agreement
For Research
Collaboration

Agreement

NDA

Agreement

For Research
And Capacity

Building

Agresment
For Research
Collaboration

Agreement
For Research
Collaboration

Defence Research
&Development
Laboratory (DRDL)

Christ University

(Deemed To Be
University)

Mational Biodiversity

Authority, Taramani,

Chennai

Borosil Renewables
Limited, Mumbai

Kerala Rural

Water Supply
Sanitation Agency,

Thiruvananthapuram

Yanam India
Foundation Ltd,
Tamilnadu

BRAGA Industries
LLP, Tamil Nadu

Dr A Srinivasan

Dr Kaustabh Kumar
Maiti

Mr R S Praveen Raj

Dr Adersh Asok

Dr B Krishnakumar

Er V ¥V Venugopal
&
Dr C Kesavachandran

Or TP D Rajan
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LIST OF PUBLICATIONS 2023-24

TOTAL PUBLIGATIONS: 319
SCI Journals: 228 Book Chapters: 57
Non-SCl Journals: 34 Avg. Impact Factor: 5.96
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Patent Information (Filed)

CSIR-NIIST Patents (2023-2024)

Filed In India

154

energy system
based on functional
optical design
integrated planar
waveguides
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Ramachandran Animesh Mini

Sl.  NFNO Title Inventors Provsnl. | Application
No. / Comp. @ No.
Filing
Date
1 | 0207NF2022/IN | A bio-based epoxy | Rajimol Puthenpurackal 21-Apr-23 | 202311034439
formulation for Ravi, Rajan Thazhavilai
coating on metallic | Ponnu Devaraj, Vasu
surfaces Radhakrishnan Kokkuvayil,
Anoop Puthiyvamadam, Rajeev
Kumar Sukumaran
2 | D094NF2023/IN | A process for Sahoo Sushanta Kumar, 26-Jun-23 | 202311042902
preparation Vijayan Arva, Lakshmanan
of recyclable Venkatasubramaniam,
epoxy vitrimers Puthenpurackal Ravi Rajimaol
with a series of
crosslinkers and
carbon/glass
fiber-reinforced
composites for
engineering
applications
3 | 0095NF2023/IN | Free flowing Venkatesh Thulasiraman, 25-Aug-23 | 202311057428
sugarcane juice Reshma Mullan Velandy,
powder and Mandhulal Anithakumari
process for Mohanlal, Silpa Vellaseri,
production thereof | Anjineyulu Kothakota
4 | D164NF2023/IN | Process for sol- Jithu Jayaraj, Arum Kumar 08-Aug-23 | 202311053235
gel coatings of Surendran Mair, Srinivasan
rare-earth (la or Amirthalingam, Raghu
ce) phosphates on | Kozhiparambil Gopalan
magnesium alloys
5 |D179NF2023/IN | Skewed Asok Adersh, Ramachandran | 06-Nov- 202311075871
V-groove-based Animesh Mini 23
unidirectional
planar light
concentrators
& | 0180NF2023/IN | A light-sharing Asok Adersh, Singh Manjit, 06-Dec-23 | 202311083345



10

11

sl

MNo.

D133NF2023/IN

0127NF2023/IN

0178NF2023/IN

| D126NF2023/IN

| DO1ONF2024/IN

NFNO

D074NF2020/LK

0074NF2020/5Y

| D074NF2020/SA

D074MNF2020/EG

Modularized gas
bio-trickling filter
device and method
for efficient VOC
(Volatile Organic
Compound) and
odour treatment

LUAGB-MER. Reactor

for production of
Bio-H2 from liguid

_ waste/wastewater

One-pot synthesis
of cardanaol

based resin for
superhydrophobic

wood coating

Microbial-bio-
electrochemical

reactor (m-bec) for

enhanced bio-H2

production

Hybrid dryer for
making plant
based leather
and pulp based
packaging
materials

Partha Kundu

Kundu Partha, Sivaraman
Savithri

Sahoo Sushanta Kumar, John
Ben

. Kundu Partha

. Anjineyulu Kothakota,

Harikrishnan
Manikyaparambil, Nandhu
Lal Anithakumari Mohanlal,
Venkatesh Thulasiraman,
Venugopalan Velupparambu
Madam Vadirajan

Filed Outside India

Title

A system and
method for onsite
wastewater
treatment and
resource recovery

A system and
method for onsite
wastewater
treatment and

resource recovery

A system and
method for onsite
wastewater
treatment and
resource recovery

A system and
method for onsite
wastewater
treatment and
resource recovery

Inventors

Bhaskaran Krishnakumar

Bhaskaran Krishnakumar

. Bhaskaran Krishnakumar

Bhaskaran Krishnakumar

15-Jan-24

23-Jan-24

29-Jan-24

| 26-Feb-24

| 07-Mar-24 |

Comp.
Filing

Date

14-Jun-23

14-Jun-23

| 14-Jun-23

14-Jun-23

202411002844

| 202411004792

| 202411005917

| 202411013914

202411016392

Application
No.

| 22729

| 2023060048

| 523441196

EG/P/2023/
925
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DO74NF2020/ZA

0110MNF2022/
Wo

0D021NF2021/CA

D021NF2021/ZA

0021NF2021/IP

D021NF2021/US

D021NF2021/CN

A system and
method for onsite
wastewater
treatment and

resource recovery

Hydrophobic

and moisture
tolerant Bio-resin
paper coating
with repulpable
potential with

its preparation
process and
theraof

A smart covalent
organic framework
and a process for
carbon dioxide
adsorption
induced switchable
antibacterial
activity there from

A smart covalent
organic framework
and a process for
carbon dioxide
adsorpticn
induced switchable
antibacterial
activity there from

A smart covalent
organic framework
and a process for
carbon dioxide
adsorption
induced switchable
antibacterial
activity there from

A smart covalent
organic framework
and a process for
carbon dioxide
adsorption
induced switchable
antibacterial
ackivity there from

A smart covalent
organic framework
and a process for
carbon dioxide
adsorpticn
induced switchable
antibacterial
activity there from
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Bhaskaran Krishnakumar

Sushanta Kumar Sahoo,
Parvathy P A, Ajayaghosh
Ayvappanpillai

Avyappanpillai Ajayaghosh,
Mal Arindam, Mishra Kumar
Rakesh, Bhaskaran Mair
Saraswathy amma Dileep
Kumar, Jacob Jubi, Shankar
Pooppanal Sreejith

. Avvappanpillai Ajayaghosh,

Mal Arindam, Mishra Kumar
Rakesh, Bhaskaran MNair
Saraswathy amma Dileep
Kumar, Jacob Jubi, Shankar
Pooppanal Sreejith

Avyvappanpillai Ajayaghosh,
Mal Arindam, Mishra Kumar
Rakesh, Bhaskaran Mair
Saraswathy Amma Dileep
Kumar, Jacob Jubi, Shankar
Pooppanal Sreejith

Avyvappanpillai Ajayaghosh,
Mal Arindam, Mishra Kumar
Rakesh, Bhaskaran MNair
Saraswathy Amma Dileep
Kumar, Jacob Jubi, Shankar
Pooppanal Sreejith

Avyappanpillai Ajayaghosh,
Mal Arindam, Mishra Kumar
Rakesh, Bhaskaran MNair
Saraswathy Amma Dileep
Kumar, Jacob Jubi, Shankar
Pooppanal Sreejith

| 15-Jun-23

07-Aug-23 |

05-Jan-24

08-Jan-24

01-Feb-24

01-Feb-24

04-Feb-24

2023/06292

PCT/IN2023/
050758

| 3225101

| 2014/00267

| 2024-506671

| 18/294429

2023300132143
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13

14

15

16

17

18

19

DO21INF2021/EP

0145MNF2021/CA

| D145NF2021/US

| DO21NF2021/KR

0145NF2021/EP

| D145NF2021/CN

DO21INF2021/SA

D08B2ZNF2021/IL

A smart covalent
organic framework
and a process for
carbon dioxide
adsorption
induced switchable
antibacterial
ackivity there from

Pyrazole amide
based compounds
and uses against
breast cancer

. thereof

Pyrazole amide
based compounds
and uses against
breast cancer

_ thereof

A smart covalent
organic framework
and a process for
carbon dioxide
adsorption

induced switchable
antibacterial
activity there from

Pyrazole amide
based compounds
and uses against
breast cancer

| thersof

Pyrazole amide
based compounds
and uses against
breast cancer

_ thereof

A smart covalent
organic framework
and a process for
carbon dioxide
adsorption

induced switchable
antibacterial
activity there from

An improved
disinfection-
solidification
process for
pathogenic medical
waste disposal

Ayyappanpillai Ajayaghosh,
Mal Arindam, Mishra Kumar
Rakesh, Bhaskaran Mair
Saraswathy amma Dileep
Kumar, Jacob Jubi, Shankar
Pooppanal Sreejith

Sulochana Priva, Sasidhar
Balappa Somappa,
Kozhiparambil Gopalan
Raghu, Sreerenjini Lakshmi,
Kizhakkan Thiruthi Ashitha
Sulochana Priva, Sasidhar
Balappa Somappa,
Kozhiparambil Gopalan
Raghu, Sreerenjini Lakshmi,
Kizhakkan Thiruthi Ashitha

. Awappanpil.lai Aj ayaghbah,

Mal Arindam, Mishra Kumar
Rakesh, Bhaskaran Mair
Saraswathy Amma Dileep
Kumar, Jacob Jubi, Shankar
Pooppanal Sreejith

Sulochana Priva, Sasidhar
Balappa Somappa,
Kozhiparambil Gopalan
Raghu, Sreerenjini Lakshmi,
Kizhakkan Thiruthi Ashitha

' Sulochana Priva, Sasidhar

Balappa Somappa,
Kozhiparambil Gopalan
Raghu, Sreerenjini Lakshmi,
Kizhakkan Thiruthi Ashitha

Ayyappanpillai Ajayaghosh,
Mal Arindam, Mishra Kumar
Rakesh, Bhaskaran Mair
Saraswathy Amma Dileep
Kumar, Jacob Jubi, Shankar
Pooppanal Sreejith

Sreejith Shankar Pooppanal,
Sruthi Surendran Nair,

Suja Pottath, Har=esh
Unnikrishnan MNair
Saraswathy, Rajeev Kumar
Sukumaran, Savithri
Sivaraman, Parukkuttyamma
Devi Sujatha, Ajavaghosh
Ayyappanpillai

05-Feb-24

13-Feb-24

| 26-Feb-24

| 20-Feb-24

12-Mar-24 |

| 21-Mar-24

| 22-Mar-24 |

27-Mar-24 |

23737275

| 3228887

| 18/686652

| 10-2024-

7006982

22805122.4

| 0145NF2021

sS4
1120241489

311781
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20 | DOS2NF2021/EP | An improved Sreejith Shankar Pooppanal, | 28-Mar-24 | 22878102

disinfection- Sruthi Surendran Nair,
solidification Suja Pottath, Harsesh
process for Unnikrishnan Nair
pathogenic medical = Saraswathy, Rajeev Kumar
waste disposal Sukumaran, Savithri

Sivaraman, Parukkuttyamma
Devi Sujatha, Ajayaghosh
Ayyappanpillai

21 . uiéilequz lij . Pyrazole amide . Sulochana P.ri}ra; Sasidhar | 20-Mar-24 =
based compounds | Balappa Somappa,
and uses against Kozhiparambil Gopalan

breast cancer Raghu, Sreerenjini Lakshmi,
thereof Kizhakkan Thiruthi Ashitha
22 | DO83NF2021/IL | Disinfection and in | Sreejith Shankar Pooppanal, | 31-Mar-24 | 311802
situ flocculation- Sruthi Surendran Nair, Achu
solidification Radhakrishnakurup, Visakh
process for Vijayan, Peer Mochamed Abdul
pathogenic medical  Azeez, Hareesh Unnikrishnan
waste disposal Mair Saraswathy, Rajeev

Kumar Sukumaran, Savithri
Sivaraman, Parukkuttyamma
Devi Sujatha, Ajavaghosh
Ayyappanpillai

Patent Information (Granted)

Granted In India

Sl. | NFNO Title Inventors Comp. Application Grant | Patent
MNao. Filing Mo. Date | No.
Date
1 | 0171NF2016/IN | Low cost bio-based Byyappanpillai 16 201611027797 26 435605
ionic liquid crystal Ajayaghosh, Aug-16 Jun-23
membrane useful Janardhanan
for energy storage Devaki Sudha, Sasi
systems & preparation | Renjith, Nallathamby
theraof, Kalaiselvi, Bongu
Chandrasekhar
2 | 0277NF2013/IN | A bioprocess for Krishnakumar 18-Jan- 201611001839 05- 448570
reducing perchlorate Bhaskaran, &nupama | 16 Sep-23
and/or nitrate Vijaya Nadaraja
3 | 0163NF2013/IN | A transparent gel Deb Biswapriya, 12-Feb- 202011006474 26- 462505
electrolyte system Byyappanpillai 21 Oct-23
and fast switching Ajayaghosh,
electrochromic devices | Venugopal Ranjana,
thereof Prabhu Thulichal
Ganesh Prabhu
Gayathri, Shankar
Pooppanal Sreejith
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| 0122NF2016/IN

| 0160NF2018/IN

| 0138NF2019/IN

OO6BNF2018/IN

Thermoelectric
materials and the
preparation thereof

A diketopyrole

supramolecular black
dye and elastomer as a

| mear infrared filter

| 0218NF2017/IN

Process for the
preparation of pyrylium
salts

. Improved Sillgl-E vessel

process for preparation
and purification of
alkylphosphocholines

| and miltefosine thereof

| DOG4NF2018/IN

Screening kit for
detection of grades
of cervical cancer
and process for the

preparation thereof

| 0219NF2017/IN

O047NF2019/IN

NFNO

| 021BNF2017/US |

Hybrid Planar Light
Concentrator with
adaptable transparency

A process for making
weather-resistant
and slow-decaying
geotextiles

Thermo-responsive

minlecules for
controlled heat and
light transmission
windows and
applications thereof

Title

Process for the
preparation of pyrylium
salts

Deb Biswapriya,
Chakkooth
Vijayakumar,
Ignatious Vijitha,
Meshram Manoj
Ramakrishna, Singh
Iaivinder, Tanjore Puli
Yuvaraj

. Ayyappanpillai

Ajayaghosh, Samrat
Ghaosh

' Sasidhar Balappa

Somappa,

Chettival thodi
fathimath salfeena,
Ayyappanpillai
Ajayaghosh
Lankalapalli Ravi
Shankar, Thangarasu
Arun Kumar,
Byyappanpillai
Ajayaghosh
kKaustabh kKumar
Maiti, Varsha
Karunakaran,
Kunjuraman Sujathan

. Adersh Asok,

Ayyappanpillai
Ajayaghosh, Animesh
M Ramachandran

Vadakkethonippuathu
Sivankuttynair
Prasad,
Padinjarevestil

Anju, Methalayil
Brahmakumar, Das
Anitha Ravindranath,
Sebastian Sumy

Ayappanpillai
Ajayaghosh, Das
Satyajit, Soman
Suraj, Asok Adersh,
Shankar Pooppanal
Sreejith

19-

| Sep-18

| 20-Jan-

17

| D6-Feb-

18

22-Jan-

20

| 22-Jul-

19

| 15-

Mar-18

20-
Aug-20

18-
Dec-19

Granted Outside India

Inventors

. Sasidhar Balappa

Somappa,
Chettival thodi
fathimath salfeena,
Ayyappanpillai
Ajayaghaosh

Comp.
Filing
Date

| 05-

Aug-20

201811035273

201711002216

201811004385

201911003844

201811028087

201811008500

201911033776

2015811052506

Application No.

16/5676513

27-
Oct-23

oG-
Now-
23

07-
How-
23

22-
HNow-
23

30-
Now-
23

15-
Dec-23

18-
Dec-23

2i-
Dec-23

Grant
Date

30-
May-
23

462819

| 466275

| 466604

| 471813

475003

| 483372

' 484500

| 480513

Patent No.

| 11661407
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0218NF2017/1P | Process for the
preparation of pyrylium
salts

0163NF2019/1P | A transparent gel
electrolyte system
and fast switching
electrochromic devices
thereof

0074NF2020/Z4 | A system and method
for onsite wastewater
treatment and resource
recovery

0157NF2019/ A thermoresponsive

N self-assembled organic
material as photonic
ink and a process of
making thereof

0157NF2019/1F | A thermoresponsive
self-assembled organic
material as photonic
ink and a process of
making thereof
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Sasidhar Balappa
Somappa,
Chettiyal thodi
fathimath salfeena,
Byyappanpillai
Ajayaghosh

' Deb Biswapriya,

Byyappanpillai
Ajayaghosh,
Venugopal Ranjana,
Prabhu Thulichal
Ganesh Prabhu
Gayathri, Shankar
Pooppanal Sreejith

. Bhaskaran

Krishnakumar

. Awappanpiljai

Ajayaghosh,
Cherumukkil
Sandeep, Chakkooth
Vijayakumar

. Ayyappanpillai

Ajayaghosh,
Cherumuldil
Sandeep, Chakkooth

Vijayakumar

05-
Aug-20

| 28-Jan-

22

| 15-Jun-
| 23

| p2-

Mar-23

17-Jan-
23

2020-542442

| 2022-506441

' 2023/06292

2021800542145

2023-503223

25-
Aug-
23

12-

Dec-23

20-
Dec-23

05

Jan-24

19-
Jan-24

7337818

| 7402311

| PD044828

ZA-NP

| 212021800

742145

| 7423855



Sh. No.

Technology Transfers (2023-2024)

Title

- Agreement For Manufacturing

Building Bricks Utilizing Waste
Foundry Mould Sand Generated
By Peekay Steel Ltd.

A System And A Method For

Onsite Wastewater Treatment
And Resource Recovery (NOWA)

A Knowhow For Making Coconut
Meera Syrup/Sugarcane Juice
Syrup

- A Process For Production

Of The Enzyme — Beta
Glucosidase Using Filamentous
Fungus Employing Solid State
Fermentation

Agreement For Technology
Transfer For Manufacturing
Leather Alternative (Vegan
Leather) From Sugarcane
Bagasse

- Setting Up A Processing Unit Of

Agro-Waste (Field Crop Waste
Such As Rice And Wheat Waste)
And Manufacture Of Single-

Use Biodegradable Tableware
Including Plates, Bowls,
Tumblers, And Spoons

A System And A Method For

Onsite Wastewater Treatment
And Resource Recovery (NOWA)

- Agreement For Technology

Transfer For Setting Up Of
Plant For Manufacturing Multi-
Use Biodegradable Tableware
From Seaweed, Chitosan And
Carrageenan

- Agreement For Technology

Transfer For Manufacturing
Leather Alternative (Vegan
Leather) From Seaweed,

Chitosan And Carrageenan

Hame of the I.i.rmj'ﬁrmﬁ wiﬂt
whom the MoU/Agreement is
entered into

. M/s Peekay Steel Ltd,

4/242, Chinnamadhampalayam,
Bilichi Post,
Coimbatore - 641019

' Mr. Ahammed Sufiyan O.P, M/s

Reebon Solutions,

Door Mo. CP/1/531, Mundote,
Malayamma P.Q., NIT Campus
(via), Calicut - 673 601

Ms. Dhanya Kiran,

D/o Shri Parameshwaran. K
Proprietor,

MNutriwadi Natural Foods
International Karoor

Mundur P.O, Thrissur-680541

. M/s Sarthak Metals Limited,

SK Chambers,

Second Floor, Nelson Square,
Chhindwara Road,

Magpur 440013

M/s PA Footwear Pvt. Ltd , Head
office MIG 338th Main Road,
Phase 1,MNolamber, Mogappair
west, Chennai-o00037, Tamil
Nadu.

The East Corridor Consultants
India PVT LTD,

Khasara No. 976,

Sarsawa Arjunganij,

Lucknow, Uttar Pradesh, India

Dr. Sanju Thomas

M/S Two degree Climate Control
Pvt Ltd

1C, 11/673A, Technocity, KSSIA
Building, HMT Estate, Colony,
Kanavannur, Emakulam-683 503

. M/s Aquagri Processing Pvt Ltd,

Plot No--F1, Sipcot,
Industrial Complex,
Manamadurai -630606.

. M/s Aquagri Processing Pvt Ltd,

Plot No-F1, Sipcot,
Industrial Complex,
Manamadurai -630606.

Project leader

. Dr S Ananthakumar

Dr B Krishnakumar

Dr M V Reshma

DrK Rajeev Sukumaran

Dr Anjineyulu Kothakota

Dr Anjineyulu Kothakota

. Dr B Krishnakumar

Dr Anjineyulu Kothakota

Dr Anjineyulu Kothakota

16l f ANMUAL REFORT 202324






Management

&
Administration




I Director’s Scientific and Technical Unit

Dr. C. Anandharamakrishnan

[Director)

= =

Mr. Raja Shekar K, L. Dr. Ribin Jones S.B. Dr. Deepa Balan Dr, Ishita Neogi

|Principal Privale Sacrelary) |Prinetpal Schentis] |Seniae Sesentis] |Senknr Soienlal)

&
A e e
Dr. Vasanth Ragaovan K.  Ms. Arya Senan M. C. Mr. Ashik Rasheed
[Scientizf] [Technical Assistani) |Stalf Car Drivern

The Director, CSIR-NIIST, established the Director's Scientific and Technical Unit (DSTU) to
enhance, streamling, and manage the Institute's scientific and administrative functions. The DSTU
serves as the central coordinating boedy for all scientific, administrative file processing, activities,
events, and daily operations.

In addition to managing internal operations, the DSTU coordinates visits of high-profile dignitaries,
tour programs, and engagements involving the Director, as well as media interactions.

The unit is staffed by a Principal Private Secretary, a Principal Scientist, a Senior Scientist, two
Scientists, a Technical Assistant, and a Staff Car Driver. A dedicated workspace for the DSTU was
established during the 2023-24 period, providing the team with the resources needed to support
their critical functions effectively.
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Administration
Standing (Left to Right)

Mr C. Nithin, Mr B. Satheesh Kumar,
Ms, Arya Sasidharan, Ms. 5. Devika,
Ms. I 5. Anija; O G, Asha Nair
Mrs. A. L. Sajitha, Mo K. Pravesn
Me K. Madhu, Mc M. J. vishnu
Sitting {Left to Right)

Mrs. Mercy Joseph, Mr. R.K. Ramesh
Kumar, Mr. G. Padmakumar (50,
Mr. 5. Antony Peter Raja (AD),

Mrs. 5. Meethu Induchoodan (S0,
Mrs. K. Preetha (30)

Finance and Accounts Section
Standing (Left to Right)

Mr. A.S. Sambhu Namboothiri,
Mr. P. Rejith, Ms. A&. Chandra
Sitting (Left to Right)

Mr. V. L. Vishnu, Dr. Somu Ray
(F&AD), Mrs. G. Geetha (S0,
Mr. Sanjeev Sadanandan

Stores and Purchase Section
Standing (| eft to Right)

Mr B. Ajayakumar

Mr T K. Ghosh,

Mr G. Bhakthavalsalam,

Mr Anand Hari, Mc . Arul Prakash
Mr T. R. Suresh Kumar

Sitting {Left to Right)

Mr. M. Anil Kumar, Mr. H. C.
Raviswamy (S0), M Prasenjeet

Mitra (SPO), Mrs. L. Latha,
Mrs. Sheeba Saithu

Engineering Services Unit
Standing (Left to Right)

Mr. 5. Azhagan, Mr L.
Dharanipathy, Mr. M. Jayadeep,
Mr. K. 5. Framod

Sitting (Left to Right)

Dr. C. Sherml, Mr. R. Rajeey
(Head), Mr. B. Karthik,

Mr. P. Arumugam
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FORMER MANAGEMENT COUNCIL

(Till 31= December 2023)

CHAIRMAN
Dr. C. ANANDHARAMAKRISHNAN
Director, GSIR-NIST

MEMBERS
Dr. K. J. SREERAM
Director, CSIR-CLRI, Chennai

Dr. T. P. D. RAJAN
senior Principal Scientist

Mr. CHANDRAKANTH C. K.
Senior Principal Scientist, Head RPED

Dr. M. V. RESHMA
Principal Scientist

Dr. 5. 5. SREEJAKUMARI
Principal Scienfist

Dr. SAURABH SAKHRE
scientist
Shri. PEER MOHAMMED

Senior Technical Officer (3)

Dr SOMU ROY
Finance and Accounts Officer

MEMBER SECRETARY
Shri. ANTONY PETER RAJA
Administrative Officer, CSIR-NIST






March 26, 2024: One-Day Biomedical
Waste Management  Conclave  and
Stakeholders Meet

March 20-22, 2024: The Mational Seminar on On-site Grey Water Treatment & Reuse Systems,
sponsared by The Department of Drinking Water and Sanitation, Ministry of Jalshakti.

February 27, 2024: Industry Connect
Meet on Recent Trends Advances on Fats
and Edible Qil Processing

February 15-16, 2024: Two-day capacity-building
program for Kerala Rural Water Supply & Sanitation
Agency (KRWSA) officers on greywater treatment
and management.
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Industry Conmect Mecl on

STRATEGIC MATERIALS AND
MANUFACTURING TECHNOLOGIES

Frveeb il insminm | B e Lige Rl i fadh

Poral Dizcuzshes & Advrace 0 Mea il adb o ing Tedhnlegies Febru-aw Dzi 2“24: Tndl}str'f Connett
Fabirpary T s | MIST A J\l am . ME!EET f.'ll'"l Sfratﬂgic Matﬂ|-|ﬁ|$

r‘_r

Dacember 14, 2023: Tndustry
Caonnect Meeting in areas of
Environmental Technologies and
Agro-processing Technologies.

December 8, 2023: Fortified Rice Kernels
Stakeholders meeting.

November 15, 2023: CSIR-NIIST celebrated Movember 17, 2023: Industry Connect Meet on
Ayurveda Day with an event themed "Ayurveda Nowvel Building Materials.
for Everyone on Everyday”
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November 2023: C5IR pavilion of World Food India

2023 at Pragati Maidan

August 8, 2023: Induskry
Connect Meet o Spice
Processing: Perspective from a
consumer and commercial
angle.

170 | ANNUAL REFORT 2023-24

October 16, 2023: World Food Day 2023
celebration

September 22, 2023: Industry Connect
meet on ‘Chemical Synergy: Bridging
Industries with Synthetic Expertise’ at
CSIR-NIIST.

July 19, 2023: One-day technical
symposium  on "Modeling  and
Simulation In Materials, Minerals
and Chemical Processing” organized
by CSIR-NIIST,



Industry Connect Meetings

No Date Title
1 19-Jun-23

3 21-Jul-23

5 11-Aug-23 Herbal Drugs & Nutraceuticals

5] 12-Sep-23 Sustainable Coconut Processing Strategies for the
Global Market

7 22-Sep-23 Chemical Synergy: Bridging Industries with Synthetic
Expertise

8 17-Nov-23 Movel Building Materials

7531 MU feaw waRE
HTHaTS HR-T S ASUEC § 26 9943, 2024 2 e 7591 0o (369 TORIE U9 Sidd 3T doyiEag sEs0 ol g9
F1 I FTE F qd I 16 IHRY G9Re0 SRE P 9 gy, foed uiee T apH #1109 & 9 ardaen § agh
TR ©f Mgl YT 47 75 1Fe9® & HIaquf umy | 57 & UfHeiae® Ted U3 W Sien R F @ Wiid § Jegang am-
TAAE AR $f Ogaqy Yie I R f4aied-of $he0 91 g3, [Tesdl & fador 3 g9 IR teeed @1 9g|
e, W SR, B, ady FHad AR 97 uiard & d9 tedr 3R HigTE &1 Wdle 4Tl 9aElE &1 9aad veid 3
ISR MR Thcd! P Hogd HIa1 &1 ggral fea, feg JuiRyd st Sl o= P 1TRd &1 0o =il 910 381

75" Republic Day celebration

The 75th Republic Day celebration at CSIR-MIIST was a grand and patriotic event held on the
bright morning of January 26, 2024. The day began with a dignified flag-hoisting ceremony led
by the Director near the main entrance, evoking a strong national pride as the National Anthem
played. The Director delivered an inspiring speech reflecting the day’s historical significance and
the nation’s achievements, emphasizing CSIR-NIIST's role in national progress. The inclusive
invitation extended to staff, students, contract employees, and their families fostered a spirit of
unity and patriotism. The event honored Republic Day's importance and created a lasting sense
of togetherness and national pride among all attendees.

SeRiga Argum fiew waRE

TIUgaE MR-y dafdudt faam aur Wi SR 021 BIad, 2024 1 39R g T S0g 2:00 & SR Ay
4T TG 711 1O SHThTe HIETS 3R SRpiae Eiudl ©f 30-H R 99 9% T, S48 HR 916 1 Dugd Ui
P gemal &7 & & T Ul TmHe gel dae ol st . A cftard uge 9 ae 21 ol gl 9 favma ot i e o
HIgUIET3i B Hecaqyl Yiie! $1 8gd 51 SEp de taied 19l 1 4iHdl Hiq UH. S4951 1 9% Jidid ST v 918 $1uik=Eg
o], fagiF URd o gy faersg =t 9uiz IR fafgy wers oids O -9 30- 3Fyudl & g) O a9 $1I3HE ©f 3R
FETd BT, 20 TIadl @1 [idd SHiEn Hiaiiar smaifad & 75, 0y o &1 s argunersd & uid 783 G 484 @1
T IR Sred & SR UK [Aau TRIE $1 1aa- S T S Wl & F Sifcfudg] aiediml IR 38ty angie
Hittd & Wid I S GrTeH & 6T 531 YR 90 ©4d §U Blie® Y-0ale W5did & 914 Swy ©1 910 i601| 9088
] JEOA & IaYU A & 61y g, o g fafgUdl 3 U o gl died 91 Oie O1g ided § R s 3R
HEpiae 1 GgIal g1 & 070 HWH P 3ge Widasal B 7P Sl 6l
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International Mother Language Day Celebration

CSIR-Mational Institute for Interdisciplinary Science & Technology celebrated International Mother
Language Day on February 21, 2024, in the Seminar Hall at 2:00 PM. The event, focused on
linguistic and cultural diversity, fostered community and inclusivity. Dr. Nishy P, Chief Scientist,
highlighted the role of mother languages in shaping identity and preserving heritage. Mrs. Neethu
S.Induchoodan introduced the chief guest, Dr. Lakshmi Das, who spoke about the richness of
India's multilingual heritage and her experiences growing up in a diverse linguistic environment.
A& Book Review Telling Competition held on February 20 showcased participants’ passion for their
mother languages, with winners receiving prizes at the event. Mrs. Preetha K concluded with
a vote of thanks, acknowledging the contributions of guests, participants, and the organizing
committee. The celebration ended with the Mational Anthem, emphasizing unity in diversity and
the institute's commitment to promoting linguistic and cultural richness.

Sfeigry wigen feaw
HioH s §R-P ardudt fasr vd Wi §Re H 13 9, 2024 96 3 Tiee [God TORIE 91 M9 g T
TYIR H A0IRad 59 S1wd 1 51T ATHa) & Hial & arTd HEe 3 55, aTe S, i ot = sromeig e e, fores
Il A FaF SR oigare & e B Aasaed I W R TE ofafd e Ay @i st g & e 3
“Tfarca g & Aigmail & wioiiy W 1o eige e ), fawH 3% sfiqurs Idisy ®f galiud fogr R Famme

U | 39 PEHH T 11 9, 2024 1 HGIRTd UG Wiogiffiar & f [Rer fdago fear i, faed wiawifal 3 e Sligs
o gyl Higenal © 9 J a@ra i | [dednai ©f S o T, fed 59 S0ET 1 95d AN 698 T

International Women's Day

The International Women's Day celebration on March 13, 2024, at CSIR-National Institute for
Interdisciplinary Science & Technology in Thiruvananthapuram was a resounding success. Held
in the auditorium, the event commenced with a welcome address by Smt. K Preetha, followed
by a presidential address from Dr. Nishy P, who emphasized the need for gender equality and
respect for women. The chief guest, Dr. Meena T Pillai from the University of Kerala, delivered a
compelling talk on "Women's Resistances in the Digital Age,” addressing online harassment and
offering solutions. The event featured a prize distribution for an elocution competition held on
March 11, 2024, where participants spoke about influential women in their lives. Winners were
honored, adding to the occcasion's significance.

oo dl UEdrsT-2023

HITHE AR - TS AR uac 8 1 03 9 15 73, 2023 0% HdIfod 0w d] Tearsl-2023, Weoal 3R mafaw fadfien &1 agrar
4+ aIe U 9hd THmH Y11 TSI UHIAE 1 55 Bl HaUe @1 ol 99y § g5, Wl @udidl AR 9E - Wdl &
Wiel WiciaT wars | B Tiolaiidl | o 95 ©f Ui H Weadl J15PE $) 10 15 @1 G0THRS weeH & olbe s $1
TS wihe Ot ®igA FEi SR AR oA Wl 9 giagiiaa = wiauidl ©f EEEe U 8 ot @l fowy ugal J
VOSSR Sl ©f Hogaitid S, AUy uel of HudH o 3R 9 iFdl ©1 E3EE S iy unl §9
DRI H T 10 US! & o a1 ol IR Bia SH1aew o g i =i uil mﬁwwmﬁ]ﬁaﬁwﬁmaﬂﬁ
3R O YR 5T 3 9ee 91 a9 oI P O 51| S WRER] 3 Ugiain SYaT $ Ue SUE 10 JETe =it
Tid U W, TR AR Hiuw [EoTe Taiau & Wid Siugas JR-TH3E AR Uac] & 9900 ) JarR il

Swachhta Pakhwada-2023

The Swachhta Pakhwada-2023 at CSIR-NIIST, held from May 1 to May 15, 2023, was a successful
event promoting cleanliness and environmental responsibility. It began with the Director's
"Swachhta Pledge” on May 1, where staff and students committed to cleanliness. Key activities
included a campus-wide cleanliness drive on May 9, and a cleanup of Pappanamcode Junction’s
Traffic Island on May 10. Various competitions, such as cartoon creation and slogan writing,
engaged participants creatively. Special initiatives involved decluttering laboratories and offices,
disposing waste materials, and maintaining solar panels. The event also included fencing for
planted trees and enhancing green cover. The fortnight concluded with a lecture summarizing the
achiewvements and reinforcing the Swachh Bharat principles. The active participation highlighted
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CSIR-MIIST's dedication to a cleaner, healthier, and more sustainable environment, setting a
commendable example of environmental stewardship.

T Uit fiaw waRE

T H 11 75, 2023 1 TP W] faad 2023 T T4 o9, Si0Eas - as SR edc, 31 4l dFgiewH $f
e § argifad TOHiE | e See fofies, dag & Juss-garm 31 gEe 951 o I fyfdaeg, s &
arg foge [y & Wi grgel OF, TR F TP Wit fod 1R oine four| 9e S5 S, THiPad & THIEE!
A A & oEt 3 Aty gfawed & 9 fewr O Tienem, tegadl, sy, fgun anfy 3 uftspd Susl @t
BHUTC D W a1

National Technology Day Celebration

The Mational Technology Day 2023 was celebrated in the Institute on May 11, 2023. In a
function presided over by Dr C Anandharamakrishnan, Director, CSIR-NIIST, Dr. Sudipta Saha,
Vice President- Operations, Prism Johnson Ltd, Mumbai, and Prof. Hosahalli 5. Ramaswamy,
Department of Food Science, McGill University, Canada, delivered the Mational Technology Day
Lectures. M. Sc. Chemistry students from 5t. Teresa's College, Emnakulum, visited the various
facilities such as NMR, XRD, SEM, TEM, etc.

fay wafevor feaw garie

HoHHE AR -V safdudi fa9m vd deifet um (e as aR-mag s ) 7 5 97, 2023 9 Ui S el dR
PRAE F w1y Ty Tafewy fEgw o ge Sdwd Sieadis! SFR §ia 3 @ie 11:00 99 g maia Bag
Wit (A% Hidw) GHRIE YT, WEl PUaR] AN 9 $lad Polkc i H ©3H gl SURiY Wi 9l @ o vidds 59 @
TeTE Uebec §Y1 WiaHIGg! 1 wfeard 4 9 AR UIcy (https://e-hrms.gowv.in) & H199H ¥ 3i-emg wicw o+ & o Hisniea
TaraT T WERIE | S wuTal SR sy § SuRvigd] ©f Ueied ©i @ Qo 99 Wi Sl 1| TH gl o 9gian
4T, HITHATS HR-TAHES HS THCT = TGiqe THa H 3HuH1 YiHe ol Bugd (gl AR Yy @i diigdl & o U8 ®1 uiid
w3 @1l fonerdl 1 dwfa = 9w fn)

World Environment Day Celebrations

CSIR-MNational Institute for Interdisciplinary Science and Technology {CSIR-MIIST) celebrated
World Environment Day on June 5, 2023, with impactful environmental awareness and action
activities. The central event was the Environment Day Pledge (LIFE pledge) ceremony held at
11:00 AM in the CSTD Seminar Hall, where staff and students united to commit to sustainable
lifestyles that reduce carbon footprints. Participants were encouraged to take the pledge in person
and online via the portal (https://e-hrms.gov.in), extending the reach of their commitment.
The celebration highlighted the importance of integrating sustainability into daily practices
and research. By promoting such initiatives, CSIR-MNIIST reinforced its role in environmental
stewardship and inspired a culture of responsibility toward preserving the planet for future

generations.
fay Temem fedaw wARTE

Ty Tl faag, 14 99, 2023 9, HUGAEAR- Hafded! fawe vd e Swm EreaE AR - T AR 3
39 AT T JEEIEP AR Widamarde Tl = WM & YR gl § Udis 11:00 o 994 ¥ARIE @1 9qa
T, forgd Yauer @1 Ugayf yiteT o7 SR fagman wit sl iR aEl gmn ur R T/, 98 eden @1as & o
g g 1, fores wioruTi Tl S Yaaer st § |ieg w0 4 Wil gH @ 0y Tl SEEE H ai-e SgEuE J
TR Hfore S & B0 Higas dR-Tas AR Uae] & 9040 & tdiied fegl| §aRE § Mol a9er @1 agagof
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TE® PRARE 9 w67 @ Beaqul ¥4 3 5901 @ §9dl § 3K =g § YR & 99 5
World Blood Donor Day Celebrations

On World Blood Donor Day, June 14, 2023, the CSIR-MNational Institute for Interdisciplinary
Science and Technology (CSIR-NIIST) observed the occasion enthusiastically and committed.
The Director led a Pledge Ceremony at 11:00 AM in the Institute Seminar Hall, emphasizing the

vital role of blood donation. Attended by all staff and students, the event was a powerful call
to action, with participants pledging to engage in blood donation drives actively. The ceremony
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underscored CSIR-NIIST's dedication to societal well-being beyond scientific ressarch. The
celebrations highlighted the critical need for regular blood donations. It fostered a strong sense
of community and responsibility, reinforcing that collective action can significantly save lives and

improve health. )
YR 3gH faaw

YR 3iMeM B9, 2 3, 2023 91, FdTe dugasaR-Tp sadud faem ud deiet SuE @ingasan-
TAH R & Igd § SR 90K 50 @ T@iE11 99 0% Toaay Aidel GURIE A eardr| 39 $105H 1355
FFTEEdl agHl 3R e &1 Ailed S0 o, o9 SaamE 3K 86 $f Augd Yrien i Fewe & yeqe a1
Wia /= AR e e @ o agr o sie o Deay Ui I HeTd S| 9ORE 7 $EF $ 05 F1 OF
T Wit &1 3G AR UF Uiee 029 S Aa e SUHas SM- TS SR UHe myad 1 YT H91 SHiee Sodii 3T
THITPR & Uid 30! Widdgal @1 Ae 501l 98 1o s HR-T AR TS UHcie Wy Ugdl @I 9ell 47 3R I3[
P Hfa o1 951d1 51 T =99 78 WO 31 39T §, 9 1% afte deauy R0 & o iR o amfte sodu e i 1w

Indian Organ Donation Day

On Indian Organ Donation Day, August 3, 2023, CSIR-MNational Institute for Interdisciplinary
Science and Technology {CSIR-MIIST) hosted a significant pledge ceremony at 11 am in the
Institute Seminar Hall, led by the Director. The event aimed to raise awareness and encourage
organ donation, with strong participation from staff and students. The Director’s heartfelt address
highlighted the critical role of organ donation in saving lives and advancing medical science.
The ceremony provided both a pledge opportunity and an educational platform, reinforcing the
importance of organ donation. The CSIR-MIIST community demonstrated its commitment to
societal welfare and altruism by participating. This observance reflects CSIR-MNIIST's ongoing
efforts to promote health initiatives and foster a culture of giving, marking a day of solemnity
and collective dedication to a more significant cause.

&t vEarsr vARE
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Hindi Fortnight Celebration

The Mational Institute for Interdisciplinary Science and Technology celebrated its first Hindi
Fortnight from September 18 to 29, 2023, elevating its commitment to Hindi promotion beyond
the usual week-long observance. This period featured an array of competitions aimed at engaging
staff, research scholars, project staff, and their children, including essay writing, noting and
translation, quizzes, singing, and presentations, all centered around Hindi. Notable eventsincluded
a picture interpretation competition led by Dr. Harsha Bajaj on September 18, a children's quiz
coordinated by Shri. Jedi Jose on September 19, and an antakshari on September 21 emphasizing
cognitive abilities under Dr. Sreejakumari 5.5, The fortnight also saw specialized competitions
like a Hindi paper presentation on September 25 and a solo song contest on September 28, with
Shri. Jedi Jose facilitating the latter. The initiative concluded on September 29 with a closing
ceremony, where Director Dr. C. Anandharamakrishnan highlighted the importance of Hindi in
office work. Prizes were distributed, and speeches by Dr. Binod Parameswaran and Dr. Subrata
Das emphasized the role of Hindi in India's development. The event, praised for its organization
and meaningful content, ended on a high note with a commitment from the staff towards more
significant Hindi usage, underscoring the Institute’s dedication to the language’s promotion.
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CSIR Foundation Day

CSIR-NIIST, Thiruvananthapuram, conducted an open day in connection with the CSIR Foundation
Day on September 26, 2023. The event started with the Scientist-Student Connect program.
Dr. Nishy (Head of BDD, and Officiating Director), Dr. U. 5. Hareesh, Head of HRAD & Dr. Joshy
Joseph (Principal Scientist & JIGYASA Coordinator) addressed the student gathering. This was
followed by an institutional visit to various Analytical facilities, Exhibits, and Laboratories of
the six departments: Chemical Sciences and Technology Division (CSTD), Materials Science
and Technology Division (MSTD), Microbial Processes and Technology Division (MPTD), Agro
Processing and Technology Division (APTD), Environmental Technology Division (ETD) and Centre
for Sustainable Energy (C-SET). 639 Students and faculties from 7 institutions participated in the

foundation day programs.
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NIIST Foundation Day

On October 6, 2023, CSIR-NIIST celebrated CSIR and CSIR-MNIIST Foundation Day with the
inauguration of the Food Architecture Lab. The Chief Guest Padma Bhushan, Dr. Krishna M. Ella
(Chairman, Research Council CSIR-NIIST and Executive Chairman, Bharat Biotech International
Limited, Hyderabad) gave the foundation day lecture. Deependra Singh, Chairman and Managing
Director of IREL, was the Guest of Honour. Dr C Anandharamakrishnan, Director of CSIR-NIIST,

presided over the function.
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Fit ndia Swachhata Freedom Run 4.0

On October 28, 2023, the CS5IR-Mational Institute for Interdisciplinary Science and Technology
(CSIR-NIIST) hosted the 'Fit India Swachhata Freedom Run’ 4.0, in alignment with the
Government of India’s Fit India Movement. The inclusive event, open to staff, research scholars,
project staff, contract staff, and their families, began at 7:30 AM from the CSIR-NIIST Main
Building. Participants ran a 3km route covering Pappanamcode Junction, Karakkamandapam,
High School Road, and returning to NIIST. The course was designed to be both challenging
and safe. The first ten finishers, five male and five female, were recognized and rewarded for
their performance. The run highlighted the community’s commitment to fitness, cleanliness, and
freedom, embodying the core values of the Fit India Movement.
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Vigilance Awareness Week

CSIR-MNational Institute for Interdisciplinary Science & Technology (MIIST) in Thiruvananthapuram
observed Vigilance Awareness Week from October 30 to November 3, 2023, aligning with
SardarVallabhbhai Patel’s birthday on October 31. The theme, "Say no to corruption; commit to
the Mation,” emphasized fostering a corruption-free environment. Activities included a Written
Quiz, Essay Writing, Poster, Slogan Making, and Videos or Jingles competitions, designed to
encourage dialogue on vigilance and corruption. A debate competition at Govt. Girls Higher
Sec. School, Malayenkeezhu, aimed to instill values of integrity among students. Banners at
the institute and Pappanamcode Junction promoted the message widely. The week concluded
with an integrity pledge by the staff, reaffirming their commitment to ethical standards. The
observance successfully promoted integrity and transparency, contributing to the fight against
corruption and reinforcing democratic values.

P U g

31 EEER, 2023 FI WITHINEHR-PTY iafdwd] fogr aur Meife! T ([@HangAeead), foea- o 3 WeR qmyyrR
T & ofid] & HaH W TP Uddl fdas T 55 a9 1 3R gla & ggiE 11 &6 90y 950 SHRIE srdifed
1| AETG U] AR WS DI Gg1dl o & [0 FHUT 39 PIUHH H SHAG AR BHI Wi HITER 31| FHRE § TF
Bl Uhal P41 A U], @Sl 3H TI&1 & 0ol I Togd $1- @1 Ucd P! [a78d S Y iate of 715 | I i 59 gayd
129 & Ui gUE T Uiddsal 31 9 gip o4t

Rashtriya Ekta Diwas

On October 31, 2023, CSIR-MNational Institute for Interdisciplinary Science & Technology (MIIST)
commemorated Rashtriya Ekta Diwas, marking the birth anniversary of Sardar Wallabhbhai Patel,
with a solemn pledge-taking ceremony at 11:00 AM in the Seminar Hall. The event, dedicated
to promoting national unity and integrity, saw active participation from staff and students.
The ceremony paid tribute to Patel's legacy of uniting the nation and reinforcing the values of
unity, integrity, and security. This observance was a meaningful reaffirmation of our collective
commitment to these foundational ideals.
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Constitution Day

On Movember 24, 2023, CSIR-NIIST celebrated "Constitution Day"” before the official date due
to a closed holiday on Movember 26. Held at 11:00 AM in the institute’s Auditorium, the event
was marked by reading the Constitution's Preamble. This recitation underscored the institute's
commitment to the democratic values, rights, and responsibilities enshrined in the Constitution.
Staff gathering highlighted a collective pledge to uphold these ideals personally and professionally.
The celebration reflected CSIR-NIIST's dedication to honoring the Constitution and fostering
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national unity and constitutional awareness. It served as a reminder of the Constitution’s
importance in guiding institutional and individual values.
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World Hindi Day Celebrations

On January 10, 2024, the CSIR-Mational Institute for Interdisciplinary Science and Technology
(CSIR-NIIST), Thiruvananthapuram, enthusiastically celebrated World Hindi Day through an event
organized by its Official Language Implementation Committes. The event aimed to promote using
Hindi in official settings and honor India’s rich linguistic heritage. Dr. C Anandharamakrishnan,
CSIR-MIIST Director, Chief Guest Dr. T.B. Pradeep Kumar, Officer-in-Charge of the Beach Sand
and Offshore Exploration Association, graced the occasion. Dr. Somu Roy inaugurated the event
and emphasized the significance of Hindi in government offices. This year's theme, "Hindi from
Traditional Knowledge to Artificial Intelligence,” was introduced by Administrative Officer Mr
Antony Peter Raja S, underscoring Hindi's relevance in traditional and modern contexts.

During his address, Dr. Pradeep Kumar praised the simplicity of Hindi and highlighted its
constitutional importance. The celebration included cultural and linguistic competitions such as
'Make a Reel’ and 'Antakshari,’ conducted by Dr. Jayamurthy. Winners of previous Hindi vocabulary
contests and achievers of Hindi proficiency exams, such as Prabodh, Praveen, Pragya, and
Parangat, were honored with certificates and cash prizes. Famous Hindi quotes were prominently
displayed throughout the institute, enhancing the cultural significance of the day.
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National Science Day Celebrations

The Mational Science Day Celebrations at CSIR-NIIST was organized on February 28, 2024. Prof
Ram Rajasekharan, Professor and Dean, School of Life Sciences, Central University of Tamil
Madu and former Director, CSIR-CFTRI, Mysore, delivered the National Science Day Lecture. A
scientist-student interaction program, a visit to R&D facilities, and interactive fun guiz stations
were arranged. Around 680 students from wvarious educational institutions visited the various
divisions of CSIR-NIIST.
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RECRUITED

TECHNICAL ASSISTANTS

Lo
Mr. SAMBHU NAMBOOTHIRI Mrs. ARYA SASIDHARAN

Mr. VISHNU M. J. Mr. ANAND HARI

JUNIOR STENOGRAPHERS

-
Ms. DEVIKA 3 Ms. CHANDRA A.

Dr. VENKANNA G.

Mrs. GEETHU 3.

’.-:Jl .

Mr. ARUL PRAKASH D.
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Mr. ASHIK RASHEED

JOINED ON TRANSFER

Mrs. ANLJAT. 5.
Technician (1)

RETIREMENTS

Dr. B SUJATHA DEVI
Ghief Scientist

Mrs. M. GEETHA
Lab Assistant
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Mr. PRASANJEET MITRA Dr. ARUN KUMAR V.
Stores & Purchase Officer Sr Scientist

Dr. 5. SAVITHRI
Chief Scientist

Mr. B N. SIVANKUTTY NAIR
Sr. Technician (2)

RESIDENT MEDICAL OFFICER

Dr. ANSU A. SURESH

Dr. RAMESH K. V.
Chief Scientist

Mrs. KOMALA SOMAN
Asst Section Officer

Mr. K. UNNIKRISHNAN
Lab Assistant



PROMOTIONS

a

Dr. MADHAVAN IMMP{].GTHIHI K. Er. VENUGOPAL V. V. Dr. KESAVACHANDRAN C.
Chief Scienfist Chief Scientist Ghief Scientist Sr. Principal Scientist

Mr. PUSHKIN 5. Mr. KIRAN MOHAN Mr. KIRAN J. 3. Mr. AJIT PRAEHAKARAN
Sr. Technical Officer (2) Sr. Technical Gfficer (2) Sr. Technical Officer (1) &r. Technical Cfficer (2)

e

Bl N kR
Mrs. GEETHA G. Mr. JAYADEEP M. Mr. PRAVEEN KANNAL Mr. SASIKUMAR 0.\
Section Officer (F&A) Sr. Technician (2) ar. Technician (2) Private Secretary
TRANSFER ON PROMOTION OTHER TRANSFERS
Mr. K. P KRISHNAN Me. K. SURESH KANNAN
as Section Officen|Gen) to CEIR-CECRI Karaikudi

to CSIR-CECRI, Karaikudi
Dr. B. V. THIRUMALESH
to CEIR- GFTRI, Mysuru
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Dr. P. Binod, Principal Scientist visited the Federal University of Parana, Brazil as a visiting
Professor from 30.03.2023 to 30.04.2023.

Dr. C. Anandharamakrishnan, Director visited Indonesia from 03.04.2022 to 05.04.2023
to attend a Review Committee Meeting of the International Coconut Community” hosted
by Coconut Community, Bali, Indonesia.

Dr. M. Ramesh Kumar, Principal Scientist visited Germany from 27.03.2023 to 27.06.2023
to avail Raman Research Fellowship for the year 2022-23.

Dr. C. Vijayakumar, Principal Scientist visited Solar Energy Research Institute, Malaysia
from 22.05.2023 to 30.05.2023,.

Dr. 5. Ananthakumar, Chief Scientist visited Dhaka, Bangladesh to participate in CSIR-
BCSIR Joint Symposium from 30.05.2023 to 31.05.2023.

Dr. P. Binod, Principal Scientist visited Morthwest A& F University, Yangling, China from
28.07.2023 to 31.07.2023 to participate and deliver an invited talk at the International
Conferance on Sustainable Solid Waste Treatment and Management 2023.

Dr. C. Vijayakumar, Principal Scientist visited Mahidol University, Bangkok, Thailand from
28.07.2023 to 10.08.2023.

Dr. Anjineyulu Kothakota, Scientist visited Eastern Cape, South Africa from 31.07.2023
to 03.08.2023 to participate in the BRICS Young Scientist Forum and Innovator Prize
Competition.

Dr. P. Nisha, Principal Scientist visited Manila, Philippines from 04.09.2023 to 09.09.2023
to attend and deliver an oral presentation at the 20" APCChE congress 84" PIChE National
Convention.

Dr. Jubi John, Senior Scientist visited the Technical University of Braunschweig, Germany
from 01.11.2023 to 31.01.2024.

Dr. E. BhojeGowd, Sr. Principal Scientist visited Saudi Arabia from 4™ to 8™ November
2023 to participate in the 3 KAUST Research Conference and to deliver an invited lecture.

Dr. Karunakaran Venugopal, Principal Scientist visited the laboratory of Prof Jan Behrends,
Fachbereich Physik, Freie Universitat Berlin, Germany from 11.10.2023 to 02.11.2023.

Dr. Achu Chandran, Sr. Scientist visited France from 16™ to 26™ November, 2023,

Dr. Achu Chandran, Sr. Scientist visited the National University of Singapore, Singapore
from 01.12.2023 to 31.03.2024.

Dr. C. Anandharamakrishnan, Director visited Norway from 12" to 16™ March 2024 to
conceptualize, formalize, and strengthen research and Technology collaborations between
India and NMorway through CSIR/DSIR.
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AWARDS

Dr. C. ANANDHARAMAKRISHNAN

Kerala Academy of Sciences Feliowship 2023
National Academy of Agricultural Sciences (NAAS) Fellowship
AC TECH Distinguished Alumni Award 2023

Dr. ACHU CHANDRAN

Dr. E. BHOJE GOWD Scientific High Level Visiting
g Fellowship (S5HN)-2023
CRE! Bronze Medal -2024 ~ by The French Institute in India (IFT)

Dr. ANJINEYULU KOTHAKOTA
Fulbright-Nehru academic and
professional excellence fellowships, 2024.

PETA India Vegan Fashion Award 2023
for best innowvation in textila.

Dr. PARTHA KUNDU
2023 EAES Intemnational Award for
Environmental Biotechnology.

Dr. HARSHA BAJAJ

MERCK Young Scientist Award 2023
(Biclogical Sciences)

G3IR Young Scientist Award 2022

(Biclogical Sciences) Dr. N. RAMESH KUMAR

Raman Researnch Fellowship
for the year 2022-23
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Kerala Young Scienfist Award 2023
(Biclogical Sciences)

MHB. NAGASRINIVASU G.

£ ':' i, Merit Award
(' Andnra Pradesh Photography Akademi
Micro Photography Gontest S Spots laying eggs
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